3y JECRC

he
LMz UNIVERSITY
Y7 BUILD YOUR WORLD

School of Sciences
Course Structure and Syllabus

B. Sc. Microbiology

Academic Programme
2021-2024




Programme Qutcome: Afier completion of degree course the student will be acquainted
with sufficient knowledge in Microbiology. The degree program combines the teaching of core
principles with hands-on laboratory experience. preparing students for exciting careers in
industry and academia.

The course also provides a wide range of opportunities in industries. pharmaceutical companies.
Health care services and teaching after graduating the course.

The student outcomes are:

1. To familiarize students with fundamental concept of basic techniques and their applications

in applied sciences.

2. Itis expected that the knowledge gained through this course will make student competent to

mect the challenges of academic and professional courses.

3. To train the student in various aspects related to applied microbiology and medical
microbiology,

4. An ability to apply profound understanding of basic to applied microbiology.

4. An ability to design and perform experiments, as well as to analyze and interpret data.

5. An ability to communicate effectively with reference to speaking, reading. writing and

listening clearly in person through electronic media in English and Hindi and able to get

acquented with the people, ideas books media and technology.

6. A recognition of the need for, and an ability to engage in life-long leaming.

7. A knowledge of contemporary and bumning issues.

B.Sc. Microbiology Program Educational Objective (PEQ’s):
A Graduate of the Microbiology should:

PEO-1
Students will develop themselves as effective professionals by the knowledge gained with
attention to team work, effective communication, eritical thinking and problem solving skills.

PEO-1I
Students will develop professional skills that prepare them for self employment as well as to
qualify competitive examination and life-long learning in advanced areas of Microbiology and

applied fields.

PEO-1II
Students will demonstrate their ability to adapt to a rapidly changing environment by having

learned and applied new skills and new technologies.

PEO-IV
Students will be provided with an educational foundation that prepares them for excellence,
leadership roles along diverse career paths with encouragement to professional ethics and active

participation needed for a successful career.




Program Outcome

A :;ndldale who ils conferred an UG (Hons) degree i.e. B.Sc. (Hons) degree in microbiology
needs to have acquired/developed following competencies during the programme of the study:

;Ol' Acquired knowledge and understanding of the microbiology concepts as applicable to
1verse areas such as medical, industrial, environment, genetics, agriculture, food and others

.POZ. Demonstrate key practical skills/competencies in working with microbes for study and use
in the laboratory as well as outside, inclu ding the use of good microbiological practices.

F’Ol Competent enough to use microbiology knowledge and skills to analyze problems
involving microbes, articulate these with peers/ team members/ other stake holders, and
undertake remedial measures/ studies etc.

PO4. Developed a broader perspective of the discipline of Microbiology to enable him/her to
identify challenging societal problems and plan his professional career to develop innovative
solutions for such problems.

POS. Acknowledges health safety environment (HSE) and ethical issues in handling chemicals
and biological materials; understands the environmental impacts associated with the activity;
performs risk assessments and is familiar with safety instructions in his/her subject area.

PO6. Can communicate scientific results to the general public and experts by writing well
structured reports and— contributions for scientific publications and by oral presentations

PO7. To demonstrate knowledge to understand the culture, essential facts, concepts, principles
and theories relating to the subject areas identified and to recognize, analyze problems and plan

strategies for their solution.
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?ftails of Scheme for B Sc.(Hons.) with various Courses & their credits with contact Hours
Note: I_n 6th Scm.ester Students have a Choice either he can go for offered Courses or he
may avail Internship in some reputed Institute / Industry or In House Dissertation

Semester |
S‘ébi:“ Subject Lecture | Tutorials | Practical Credits Total | Paper Category
s | (Hr) | (Hr) (Hr.) Credits |
T|P
BMIO01C | Physicochemical 4 2 1 5 Core
- Techniques
BMI003C - Microbial Diversity 4 2 4 1 5 Core
BMIO70A | Cell and Molecular 4 - 2 4 1 5 Core '
Biology N
_D_CADO:[A Web Development 2 0 2 102 3 Fundamental |
DEN0O01A | Communication 2 0 2 2z 0 1 3 Foundation
Skills
DINOO1A | Culture Education 2 0 0 2 0|0 2 Foundation
_1 |
DCHO01A | Environment 3 2+ 3/0]1 4 Fundamental |
. Studies ;
21 12 21 6 27 |
Semester |1
Subject Subject Lecture | Tutorials | Practical Credits Total Paper
Code (Hr.) (Hr.) (Hr.) Credits Category
L T|P
BMI072A | Bacteriology and 4 - 2 4 1 5 Core
Systematics
BMI005C | Biochemistry 4 - 2 4 1 5 Core
BMI074A | Mycology and 4 - 2z 4 1 5 Core
Phycology —
Discipline Specific 4 - 2 4 1 5 Dlsclqllne
Elective -1 Specific
Elective-1
DCAQ03A | Project Management 0 0 2 0|0 (1 1 Fundamental
Lab |
DEN002A | Professional Skills 2 0 2 201 3 Foundation
DIN00ZA | Culture Education - 2 0 0 2|00 2 Foundation
2 .
20 12 |20 6 | 26




Semester 111

Subject Subject Lecture | Tutorials | Practical |  Credits Total | -I;aperEé_iEgﬂfY
Code (Hr.) (Hr)) (Hr.) Credits
o L[T|P -
BMI017C | Virology 4 2 4 5 Core
BMI029C | Microbial F i =T I T S 1 R B
Physiology
Discipline Specific | 4 | . 2 3 "1 5 | Discipline
Elective - 11 Specific Elective-2
DCAOO4A | AdvancedSpread | o0 | o 2 0 o1 1 | Fundamental
Sheet Lab
DENOO3A | Life Skills - 1 1 0 2 101 2 Foundation
(Personality
Development)
DINOO3A | Value Education 1 0 0 1]lolo 1 Foundation
and Ethics -1
Open Elective-1 3 0 0 3/o0fo0 3 Interdisciplinary
Open Elective-II 3 0 0 3|101]0 3 Interdisciplinary
20 10 20 5 25
Semester [V
Subject Subject Lecture | Tutorials | Practical Credits | Total -‘Paper CateéEFy:_
Code (Hr.) (Hr) (Hr.) Credits
T|P
BMIO22C | Microbial 4 - 2 5 Core
Genetics
Discipline 4 - 2 4 1 5 Discipline
Speciﬁc Elective SpCCiﬁC Elective -
-1 3
- | Discipline 4 - | oz |4 1| 5 Discipline
Specific Elective Specific Elective-
=\ 4
DCAO05A | Python 2 0 2 |z2|lo01 3 Fundamental
programming B
DEN 004A | Life Skills - 2 1 0 2 1{0 |1 2 Foundation
(Aptitude) B — E e )
DIN 004A | Value Education 1 0 0 100 1 Foundation
and Ethics - 2 ] ) )
Research 3 1 0 3110 4 Interdisciplinary
| Methodology S : g - -
_____ [ - 25




Semester V
Subject Code Subject Lecture | Tutorials | Practical | | Credits | Total | Paper Category —‘
- \ (Hr.) (Hr.) (Hr.) Credits -
TR
BMI024B | Biostatistics 2 5 Core
BMIO76A | Genetic 2 1 5 Core
Engineering
Discipline 2 1 5 Discipline
Specific Specific Elective-
Elective-V 5
BMI047A | Project work 6 Discipline
on Specific Elective-
Microbiology 6
of Societal
Importance |
Open Elective - 3 Interdisciplinary
|1
] 24
Semester VI: **Note: In 6th Semester Student have a Choice either he can go for offered
Courses or he may avail Internship in some reputed Institute / Industry or In House
Dissertation
Subject Subject Lecture | Tutorials | Practical Credits | Total | Paper Category
Code (Hr.) (Hr.) (Hr.) Credits
L T P
- — 4 =
BMI078A | Agriculture 4 - 2 1 5 Core
and Veterinary
Microbiology
BMI0O80A | Advance 4 - 2 4 1 5 Core
Microbiology
o Discipline 4 - 2 4 1 5 Discipline N
Specific Specific Elective-
Elective-VII 1
. ' Open Elective- g | - 0 3 0 3 Interdisciplinary |
v |
- e T . I




Open Elective- 3 0 3 0 3 Interdisciplinary
Y |
18 6 18 3 21 |L
Total Credits
% R
Credits | 1Sem lISem | iSem | IVSem | VSem | VISem | Total _W
27 26 25 25 24 | 21 148
MIT courses
1 | Cell Biology MIT https://ocw.mit.edu/courses/biology/7-06-cell-biology-spring-2007/
Biological https://ocw.mit.edu/courses/chemistry/5-07sc-biological-chemistry-i-fall-
2 | Chemistry | MIT 2013/index.htm?utm_source=0CWCourselist&utm_medium=CarouselSm&utm_campaign=Feat
https://ocw.mit.edu/courses/biclogy/7-01sc-fundamentals-of-biclogy-fall-
Fundamentals 2011findex.htm?utm_source=0CWHomePage&utm_medium=CarouselSmé&utm_campaign=Featured
3 | of Biology MIT Course
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B. Sc. Microbiology Department Course

Semester —|
Coursc Title P C
~ BMIOOIC  [Physicochemical Techniques y
BMI002C  Physicochemical Techniques Lab 1
BMI 003C [Microbial Diversity 4
BMI 004C  |[Microbial Diversity Lab ]
BMI070A | Cell and Molecular Biology 4 |
BMI071A | Cell and Molccular Biology Lab 1
Semester 11 i
BMI0O72A | Bacteriology and Systematics 4
BMI073A | Bacteriology and Systematics Lab 1 1
BMI0O0SC | Biochemistry 4 |
BMI006C | Biochemistry Lab 1 1
BMI074A | Mycology and Phycology 4
BMI075A | Mycology and Phycology Lab 1 1
Discipline Specific Elective -1 q
Discipline Specific Elective -I Lab 1 1
' ~ Semester —111
BMI017C | Virology 4
" BMI018C |Virology 1 1
BM1029C [Microbial Physiology 4
BMI030C [Microbial Physiology Lab 1 1
Discipline Specific Elective -11 4 |
Discipline Specific Elective -11 Lab 1 1 N
| W .
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Semester -1V

| BMI022C | Microbial Genefics 4
BMI023C  Microbial Geneties Lab 1 1
Discipline Specific Elective — 111 4
Discipline Specific Elective - 111 Lab 1 1
Discipline Specific Elective IV 4
[ Discipline Specific Elective -1V Lab 1 1
Semester -V
BMI024B [Biostatistics 9
BMI025B [Biostatistics Lab 1
BMI076A Genetic Engineering 4
BMI077A [Genetic Engineering Lab 1
BMI047A |Project 6
Discipline Specific Elective -V 4
Discipline Specific Elective -V Lab 1
o Semester VI
BMIO78A f\gn;mtir_'; and Velennary M:Lr_u_l;t_ulut,) 4
BMI079A |Agriculture and Veterinary Microbiology
[.ab 1 1
BMI080A [Advance Microbiology 4
BMIO81A |Advance Microbiology Lab 1 1
Discipline Specific Elective-VII 4
Discipline Specific Elective-VII Lab I |
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Discipline Specific Elective Papers
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Tracks | Course Title L C
Code |
BMIO82A | Fundamentals of Food 4 | 4
Microbiology
BMIO83A | Fundamentals of Food ]
Microbiology Lab
BMIO84A | Food Chemistry 4 4
BMIOBSA | Food Chemistry Lab 1
BMIO86A | Food Packaging Technology 4 4
BMIO87A | Food Packaging Technology Lab 1
. BMIOSSA | Food Quality and Foodborne 4 | 4
ood Di
e iseases
Microbiology
BMI089A | Food Quality and Foodborne 1
Diseases Lab
BMIO90A | Dairy Microbiology 4 4
BMI091A | Dairy Microbiology Lab !
BMI092A | Food Law and Standards 4 4
BMI093A | Food Law and Standards Lab 1
BMI0%4A | Microbial toxins and food 4 4
protection
BMIO95A | Microbial toxins and food 1
protection Lab
BMI096A | Introduction of Medical 4 4
Microbiology
BMI097A | Introduction of Medical 1
Microbiology Lab
BMIO10B | Immunology 4 4
BMIO11B | Immunology Lab 1
BMI098A | General Pathology 4 4
BMI099A | General Pathology Lab 1
Medical | BMI100A | Clinical Biochemistry 4 4
Microbiology "BMy101A | Clinical Biochemistry Lab 1
'BMII02A | Automation in Medical 4 4
Microbiology
BMII03A | Automation in Medical 1
Microbiology Lab
BMI104A | Human Anatomy and Physiology 4 4
BMI105A | Human Anatomy and Physiology 1
Lab |




BMII06A | Parasitology
. |BMIO7A |PamsitologyLab |
BMI108A | Basic Industrial Microbiology 4 4
ETT I “
BMII09A | Basic Industrial Microbiology Lab 1 I |
BMITI0A | Fermentation Technology 4 4 |
BMII11A | Fermentation Technology Lab 1 1
BMIT12A | Microbial Productions of 4 4
Metabolites i
BMII13A | Microbial Productions of 1 1
_ Metabolites Lab
BMII14A | Quality Assurance and Quality 4 4
Control of Microbial Products
_ BMIL15A | Quality Assurance and Quality 1 I
M%dulj'mlal Control of Microbial Products Lab
icrobiolo
S BMI16A | Industrial Management, 4 4
Government Laws and Regulations
BMI117A | Industrial Management, 1 | 1
Government Laws and Regulations
Lab
BMII18A | Biomining and Microbial 4 4
Metabolites
BMILI19A | Biomining and Microbial 1 1
Metabolites Lab |
BMI120A | Microbial Products for Human 4 [ 4
Consumption 1
BMI121A | Microbial Products for Human 1 1
Consumption Lab
BMI122A | Environment and Microorganism 4 4
BMI123A | Environment and Microorganism 1 1
Lab
| BMI124A | Eco Restoration and Development 4 4
) BMI125A | Eco Restoration and Development 1 1
Environment Lab
Microbiology "Bai126A | Environmental Monitoring 4 | 4
BMII127A | Environmental Moniloring_l_.ab 1 I
BMIO48A | Waste Management 4 4
BMIO49A | Waste ManagementLab | R N
BMII28A | Environmental Legislation and 4 4
Policy B




BMII29A | |2 nvironmental Legislation and I |
o B Policy Lab ‘
?M_I]Ell/\_ | M|Lrn|na| I cnlngy i 4 - - 4
I_;MEI_A_ Microbial I.wlnL,y Lab T 1 1 1
MI132A Agm Environment Mlcrnhmluw D Elj—‘__ T 4 |
vITEey | | _
BMI133A Ag,]:n-l nvironment Microbiology | ] ] 7
—— 1 — | Lab Ja J

Open electives offer by Department

Open Elective-| Human Microbial Discase Management (BMI134A)
Open Elective-j Microbial Products (BMI1354)

Open Elective-I1] Biosafety and IPR (BMI136A)

Virtual Labs
SNo| .
Course Name Sources Link
Biochemistry Virtual | AMRITA VISHWA
1 Lab | VIDYAPEETHAM http://biotech01.vlabs.ac.in/
Biochemistry Virtual | AMRITA VISHWA
2 Labll VIDYAPEETHAM https://vlab.amrita.edu/?sub=3&brch=64
Immunology Virtual | AMRITA VISHWA
3 Labl VIDYAPEETHAM https://vlab.amrita.edu/?sub=3&brch=69
Immunology Virtual | AMRITA VISHWA
4 Lab I VIDYAPEETHAM https://vlab.amrita.edu/?sub=3&brch=70
Microbiology Virtual | AMRITA VISHWA
5 Lab | VIDYAPEETHAM https://mvi-au.vlabs.ac.in/
Microbiology Virtual | AMRITA VISHWA R
| 6 Lab Il VIDYAPEETHAM https://vlab.amrita.edu/?sub=3&brch=76
Molecular Biology AMRITA VISHWA
7 Virtual Lab | VIDYAPEETHAM http://mbvi-au.vlabs.ac.in/
Molecular Biology AMRITA VISHWA
8 | Virtual Lab Il VIDYAPEETHAM https://mbvii-au.vlabs.ac.in/
| Cell Biology Virtual | AMRITA VISHWA
9 | Labl VIDYAPEETHAM http://cbi-au.vlabs.ac.in/ |
Cell Biology Virtual AMRITA VISHWA
10 | Labil VIDYAPEETHAM http://cbii-au.vlabs.ac.in/
Bioinformatics AMRITA VISHWA https://vlab.amrita.edu/index.php?sub=38&brc
11 | Virtual Lab Il VIDYAPEETHAM h=274
12 | Ecology Virtuallab | AMRITAVISHWA |




| VIDYAPEETHAM | h=272

Bioreactor Modeling

Course outcome (CO)

On completion of the course, students are able to:

CO1-Understand the general principle, working and applications of laboratory instruments.
CO2-Understand the basic principle, working and applications of centrifugation and
electrophoresis technique.

CO3-Understand the basic of autoradiography, biological hazards of radiation and safety
measures in handling radioisotopes

CO4- Understand the Microbial techniques used in microbial lab and cultivation of microbes in
lab.

COS5-Understand the culture techniques and general staining technigues used for bacteria, fungi

and algae.
Unit-I

General lab Instruments: principle, working and applications of pH meter, Autoclave, laminar air
flow, calorimeter, spectrophotometer, centrifuge, water bath, vortex mixer, oven,‘mcubalor and
colony counter. Microscopy: light microscopy, phase contrast, Fluorescence microscopy and

electron microscopy.

Unit -11
Centrifugation: types, working, principle and applications; Electrophoresis: types, working,
principle and applications.

Unit - 111

Radioisotopic Techniques: Types of radioisotopes used in Biochemistry, units of radiocactivity
measurements, isotopes commonly used in biochemical studies — 32P, 35S, 14C and 3H).

Unit IV
Chromatography: types, working, principle and applications; Spectroscopic Techniques: Beer-
Lambert law, light absorption and its transmittance, application of visible and UV spectroscopic

techniques
13

13 | and Simulation Lab | T Delhi | http://38.100.110.143/model/index.html |
Biological image AMRITA VISHWA ' |

14 _| analysis virtual Lab | | VIDYAPEETHAM | https://vlab.amita.edu/?sub=3&brch=278 |
Course K " Contact | Contact | Total
code Course Title L P | Hr 'Hr Credit
— e ! !

BMI001C | Physicochemical | 4 1 4 2 5

Techniques
_J




Unit V

g}ltorafilography, Biological hazards of radiation and safety measures in handling radioisotopes.
iological applications of radioisotopes. -

M. NG ] I ;
TAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

3=
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| Course | Program Outcome |

 Outcome | PO1 | PO2 | PO3 & PO4 | POS PO6 | PO7 |
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Highly Related; 2 = Medium; 1 = Low

Suggested Readings:

B =

DO‘-..'I.CJ'\U\

Khandelwal P.P., Textbook of optics and atomic physics,2015, Himalaya Publishing House
Patel S.B., Nuclear physics an introduction, 2™ edition , 2011, New Age International
Pattabhi and Gautha, Biophysics, 2" edition , 2009, Narosa Publishing House

Nakara and Choudhary, Instrumentation measurements and analysis, 3" Edition , 2010, Tata
Mc Graw Hill

Khandpur R.S., Handbook of analytical instruments, 3" Edition , 2015, Tata Mc Graw Hill
Beiser A, Perspectives of modem physies, 1969, Mc Graw Hill

White H.E., Introduction to atomic spectra , 2005, Mc Graw Hill

Lodish, Berk, Matsudara, Kaiser, Krieger, Zipursky, Damnell, Molecular cell biology,8™
edition 2016, W.H. Freeman and Co.

Physicochemical Techniques Lab (BMI002C)

1)

Demonstration of laboratory rules, basic requirements in a microbiological laboratory

and safety measures.
Demonstration of the components, use and care of bright field microscope.

Determination of size of a given microorganism using micrometry.
Demonstration of the pH meter and determination of pH of a given sample.
Demonstration of centrifuge and separation of serum and cells from blood sample.
Demonstration of electrophoresis/ PAGE.

Separation of chlorophyll a and b using paper chromatography.

Separation of amino acids using TLC.

Verification of Beer — Lamberts’ Law.

Demonstration of colorimeter.

Preparation of standard curve of proteins by spectroscopy.




Contact | Contact :'Tnlal

Hr ‘ Hr | Credit
BMI003C | Microbial | 4 T PR e

Course code Course Title L P

Diversity

Course outcome (CO)

On completion of the course, students are able to:
COI- Understand the history of microbiology and classification of microorganism.
CO2- Analyze the structural organization of bacterial system.

CO3- Understand the cellular structure, biosynthesis and function of bacterial system.
CO4- Evaluate the structures of algae, fungi and protozoan.

COS- Apply the sterilization, isolation and staining techniques to the microbial culture.

Unit-]
History of Microbiology — Overview, Biogenesis and abiogenesis, golden age of microbiology
anld development in the field of medical microbiology, immunology, environmental
microbiology, contributions of Robert Hooke, Antonic von Lecuwenhoek, Redi, Spallanzani,
Needham, Pasteur, Tyndal, Joseph Lister, Robert Koch (Germ Theory), Edward Jenner and
Alexander Flemming, Martinus Beijerinck, Scope of Microbiology, aim and principles of

c]assiﬁca_tion, systematics and taxonomy, conventional, molecular and recent approaches to
polyphasic bacterial taxonomy.

Unit -11

Whittaker’s five kingdom classification, Carl Woese three domain classification, Bacterial
morphology and subcellular structures: Slime layer, Capsule, Cell wall, cell membrane,

Ribosome, inclusion bodies - inorganic, organic; Exospores & Cysts: types & structure. Plasmids
and episomes.

Unit -11I

Bacterial Chromosome (Fundamental differences with eukaryotic chromosome). Bacterial cell
wall biosynthesis and structure. Differences between eubacteria and archaebacteria.

Unit -1V
Brief description of salient features, classification of Algae, Fungi and Protozoa: General

characteristics, vegetative and reproductive structure of Protozoa: Giardia, Entamoeba and
Plasmodium, Trichomonas, monocystes

Unit -V
Methods of studying microorganism; Staining techniques: simple staining, Gram staining,
negative staining and acid-fast staining. Sterilization techniques (physical & chemical
sterilization). Culture media & conditions for microbial growth. Pure culture isolation: Streaking,
serial dilution and plating methods; cultivation, maintenance and preservation of pure cultures.

15 L 2 _
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MAPPING COURSE OUTC
his F'COMES LE g
1ES LEADING T0O THE ACHIEVEMENT OF PROGRAM OUTCOMES

O(l'lt:ursc — _.______1’50"1_‘{ul_l§_l_1lcmnc_ i
A c““_“‘__ PO1 P02 PO3 PO4 mﬁ_r PO(!___;(_)'? I
CO1 e = NERGEAN tetie; M Resanll
N ; —21 o 3] 1 3] o]
con | —r—f—> 0 8 4
0 | 3 Y ) T B
B N Y Y Y Y £
cos | 3] 3| o[ o 2 2 2

3 = Highly Related; 2 = Medium: 1 = Low

Suggested Readings:

1. Stanier RY, Ingral : ;
2005, Mcb;lingn_ ham JL, Wheelis ML, and Painter PR, General Microbiology, 5™ edition,
2 ST :
g, i:]as, Pm]u:lplcs of Microbiology, 2™ ed.,1997, McGraw-Hill
. Alexopoulos 1ms i
- ScI:-)ns, ;::C?J. Mims CW, and Blackwell M, Introductory Mycology. 4"edition, 1996, John
4. Cappucino J and Sherman N., Microbi iti
, an N., Microbiology: A Laborat al. 9™ 2
S o Ve gy aboratory Manual. 9"edition, 2010, Pearson
Z. Kumar HD., Introductory Phycology, 2Medition, 1990, Affiliated East Western Press.
. Madigan MT, Mlartmko M and Parker J., Brock Biology of Microorganisms.12" edition,
2009, Pearson/Benjamin Cummings.
7. Pelczar MJ, Chan ECS and Krieg NR., Microbiology. 5™edition, 1993, McGraw Hill Book
Company.
8. Tortora GJ, Funke BR, and Case CL., Microbiology: An Introduction, 9" edition, 2008,
Pearson Education.

Microbial Diversity Lab (BM1004C)

1) Preparation of bacterial smear.
2) Simple staining of bacteria and fungi.
3) ldentification of common morphological forms of bacteria.
4) Identification of Cyanobacteria (blue-green algae).
5) Identification of some common fungi (Aspergillus, Penicillum, Mucor and Rhizopus).
0) Identification of common algac.
7 Demonstration and explanation of different types of viruses.
8) Gram staining.
9) Microscopic examination of free-living protozoa of a pond.
ating motility of Bactena.

10)  Hanging drop technique demonstr

]']3 V L\




[ ? T o= 1 — o
| Contact Contact  Total

| Course code | Course Title | .
:_ it s Title I | P Hr Hr Credit
A C T i e
 Celland 4 1 7 3 5
| Molecular | -
Biology ' |

Coursc outcome (CO)

On completion of the course, students arc able to:
CO1-U zation
o Ungersland the cell structural organization and function of cell organclles.
e Undcrstand the structure of DNA and its component

. 8 n iy 2 W :

erstand the cell cycle and its regulation along with extracellular control of cell growth

and apoplosis. ) b
CO4- Understand the transcription in prokaryotes and its regulation.

SS?AUndcrstand the concept of split genes, concept of introns and exons and processing of

Unit I

Concepts of cell- Prokaryotic & Eukaryotic cells. Cell organization of Prokaryotic cells with
special reference o Bacteria. Eukaryotic cells - cell wall & plasma membranc; SUucture &
function of cell organelles and inclusions. Episome, Mesosome, Flagella and Fimbrac.

Unit I1

Experimental evidences for nucleic acid as genetic material. Structure of DNA; Models of DNA
replication. Enzymes, proteins and other factors involved in DNA replication. Mechanism of
DNA replication in prokaryotes & eukaryotes Super helicity in DNA, linking number,
topological properties.

Unit I

Cell cycle: Eukaryotic Cell Cycle, Regulation of Cell cycle progression, Events of Mitotic Phase,
Meiosis and Fertilization. Cell cycle and Programmed cell death- Control system, intracellular
control of cell cycle events, Apoptosis, extracellular control of cell growth and apoptosis.

Unit IV

Transcription: Definition, difference from replication, promoler - concept and strength of
promoter RNA Polymerase and the transcription unit. Transcription in Eukaryotes: RNA
polymerases, general Transcription factors. Translational machinery, Charging of tRNA,

aminoacyl 1RNA synthetases, Mechanisms of initiatio
polypeptides in both prokaryotes and eukaryotes, Fidelity 0
synthesis in prokaryotes and eukaryote

n, elongation and termination of
f translation, Inhibitors of protein




Unit V
Spht penes, C-t‘lm_ccpl of trons and exons, RNA splicing. spliceosome machinery, concep! of
.|‘11|.‘°11::m\_'c splicing, Polyadenylation and capping. Processing of RNA. RNA interierence: 3
RNA, miRNA and its significance. h

MAPPING COURSE OUTCOMES LEADING A CTTEVEMENT OF PROGRAD
. MES LEADING TRAM
GETCOMES: TO THE ACHIEVEMENT OF PROGRA

CONPNE Lo e Prngram_bu!co-mi_:_ }
Outcome | PO1 | PO2 | PO3 | PO4 | POS “po6 | POT
col1 2| 3| ol T ol 0] 1
o2 L 0 1 0 ol 1]
“cos | 3| 3] 1] 0 T 2. 0
“co4 | 2| 2| 2 ol ol 2] 1
o ] 1 |

Suggested Readings:

1.Kamp, G.,Cell and Molecular Biology: Concepts and Experiments, 6™ Edition, 2010. John

Wiley & Sons. Inc.
2. De Robertis, E.D.P. and De Robertis, E.M.F. Cell and Molecular Biolog}:S'hEditiun. 2006,

Lippincott Williams and Wilkins, Philadelphia.
3. Cooper, G.M. and Hausman R.E., The Cell: A Molecular Ap

Press& Sunderland, Washington, D.C.
4. Becker W.M., Kleinsmith L., Hardin. J. and Bertoni G. P, The World of the Cell, 7"

Edition, 2009, Pearson Benjamin C ummings Publishing

proach, 5"Edition, 2009, ASM

Cell and Molecular Biology (BMI071A)
1) To analyze prepared slides of mitosis.
2) To perform and identify different stages of mitosis in onion root tip.
3) To analyze prepared slides of meiosis.
4) To perform and identify different stages of meiosis in onion flower bud.
5) To prepare the slide of giant chromosome.
6) Isolation of genomic and plasmid DNA from E.coli
7) Estimations of DNA using diphenylamine reagent, and UV spectro)

measurement)
8) Estimations of RNA using orcinol reagent, and UV  spectrophotometer (A260

measurement)
9) Resolution and visualization 0

photometer (A260

fDNA by Agarose Gel Electrophoresis.




I o _ Contact Contact | Total
Course code | Course Title | L P Hr Hy Credit
BMI072A Bacteriology | 4 1 4 2 5

and
Systematics J.

Course outcome (CO_)_ -

On completion of the course, students are able to:

CO1- Understand the classification of bacterial bergey’s manual and functioning of microbial
structure.

CO2- Analyze the various shapes, habitat and function of Gram negative.
CO3- Analyze the archeabacteria structure, habitat and its type.

CO4- Analyze the various shapes, habitat and usefulness of Gram positive.
COS- Analyze the bacterial growth, control and preservation.

Unit 1
Bactena: Internal structure, Bacterial shapes and arrangement, cell membrane, cell wall of
bacteria, inclusion bodies, flagella, capsule, slime, fimbriae and pilli. Bacterial endospores —
structure, formation and germination, Effect of antibiotics and enzymes on the cell wall and
formation of spheroplasts, protoplasts and L-forms. A brief outline of salient features of major
bacterial groups according to Bergey's manual of systematic Bacteriology Volume | and 11.
Unit 11

Gram negative Eubacteria: The Spirochetes, Aerobic/microaerophilic, motile, helical/vibroid,

Gram negative Bacteria, Non motile, Gram negative curved bacteria. Aerobic, anaerobic and
facultative anaerobic bacteria.

Unit 111

Sulphur reducing bacteria. Anacrobic Gram negative Coccl. Neisseria, Rickettsia, Chlamydia,
Anaerobic Gram negative rods: Rhizobium, Agrobacterium, Salmonella, Archaeobacteria:
Introduction to Nanoarchaeota (Nanoarchacum), Crenarchaeota (Sulfolobus, Thermoproteus)
and Euryarchaeota [Methanogens (Methanobacterium, Methanocaldococcus), thermophiles
(Thermococcus, Pyrococcus, Thermoplasma), and Halophiles (Halobacterium, Halococcus).

Unit IV

Gram positive Eubacteria: Gram positive Cocci; Streptococcus, staphylococeus, Gram Positive
rod; Bacillus, Clostridium, endospore forming Gram positive bacteria, Non-spore forming Gram
positive Rods of regular shape, Nonspore forming Gram positive Rods of irregular shape;
Corvaebacterium

Unit V

Cultivation of Bacteria: growth of bacteria, growth curve, environmental factors affecting
growth, quorum sensing. Nutritional requirements in bacteria and nutritional categories. Culture
media: components of media, natural and synthetic media, chemically defined media, complex
media, selective, differential, enriched and enrichment media. Physical methods of microhial
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control: heat, low temperature, high pressure, filtration, desiceation, osmolic pressure, radiation
Chemical methods of microbial control: disinfectants, types and mode of action Ascxual
methods of reproduction. Preservation techniques of microbial culture

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course

/|

co4

i

—

-

=]
|

3 = Highly Related; 2 = Medium; 1 = Low

Suggested Readings:

Program Outcome

Outcome | PO1L | PO2 | PO3  PO4  POS | PO6

2' 3_ 0] f]
2 2 2
T Y Y
2] 3] 2|
I] ]__ U_ 0

ro7

1. SchlegelH S, General Microbiology, 7th edition, 1995, Cambridge University Press
2. Pelezar M I, Chan E C S, Kreig N R, Microbiology ,5th edition, 2006, Tata Mc Graw

Publication

3. Cappuccino J G and Sherman N, Microbiology-a Laboratory Manual, 6th edition, 20006,

Addison Wesley, Pearson Education, Inc.

4. Tortora G J, Funke B R, Case C L, Microbiology-an introduction, 9th edition, 2008, Pearson

Education, Inc.,

5. Stanier RY, Ingraham JI, Wheelis ML, and Painter PR, General Microbiology. 5" edition,

2005, McMillan

6. Atlas, Principles of Microbiology, 2™ ed., 1997, McGraw-Hill

Bacteriology and Systematics Lab (BMI073A)

1) Gram staining

2) Negative staining for capsule
3) Flagella staining

4) Endospore staining

5) Acid fast staining

6) Explanation of Culture media and their types.

7) Demonstration of sterilization by moist heat using autoclave.
8) Preparation of culture media — liquid and solid media.

9) Demonstration of selective and differential media.

10) Demonstration of culture inoculation techniques — spread plate, streak plate

and pour plate methods

11) Demonstrations of pure culture techniques — streak plate, pour plate and serial dilution

method.

12) Demonstration of cultivation of Anacrobic bacteria,
13) Antibiotic sensitivity testing by disc diffusion method.

14) Bacterial growth curve formation by turbidity measurement method.
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Contact  Contact  Total
Course code  Course Title L P | Hr Hr Credit

thl

"BMI00SC  Biochemistry 4 ] 3 BRE

Course outcome (CO)

On completion of the course, students are able to:

CO-1 Understand molecular interactions, basic chemical reactions and pH. characterize and understand
the roles of biomolecules

CO-2 Understand and apply the structure, properties and biclogical importance of carbohydrates and
nucleic acids.

CO-3 Understand and apply the classification. chemical properties and biological importance of lipids.
CO-4 Analyze the classification, charactenistics and structures of proteins and enzymes, inhibition &
kinetics

CO-5 Understand the definition, classification, deficiency of vitamin and inborn error of metabolism

Unit I
Introduction to biochemistry, scope and importance Molecular interactions, Types of bonds.
colligative properties of water, The concept of pH, dissociation and ionization of acids and bases.
Henderson-hasselbalch equation, Classification and biological importance of biomolecules.

Unit I
Classification and biological impontance of Carbohydrates, Monosaccharides: Disaccharides
Oligosaccharides, Polysaccharides (Homo & Hetropolysaccharides). Nucleic acids, Biosynthesis
of nucleotides. Base composition. A+T and G+C rich genomes.

Unit 111

Classification and biological importance of lipids;. Chemical properties and characterization of
tnglycerides. fats & fatty acids, Waxes, phospholipids and glycolipids.

Unit IV

Classification, structure, properties and biological importance of Amino acids and Proteins;
biologically active peptides, structure of proteins-primary, secondary, tertiary and quaternary,
Ramachandran plot. Nomenclature and classification of enzymes & enzyme units, Enzymes: as
biocatalyst, classification, specificity, active site, enzyme kinetics (Michaelis and Menten
equation) isozymes, coenzymes, factors affecting enzyme activity, enzyme inhibition.

Unit V

Definition and classification of vitamins, vitamin deficiency diseases, biochemistry, occurrence
& functions of water soluble and fat soluble vitamins, Vitamins as coenzyme.
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I\IAPI‘!_EGMS['. OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

3=

Course _ Program Outcome
 Outcome | PO1 | PO2 | PO3 | PO4 | POS | PO6 | POT |
cot | 2| 3 2 0] 2 3 2]
co2 1 3 | 3 1| 3] 2 1]
€03 2 3| 2 1TE 1| 2]
~ CO4 2 3 2 11 2| 1| 2 |
CO5 2| 2 1 0 ]| 2 2|

Highly Related; 2 = Medium; 1= Low

Suggested Readings:

s BT

R R

Conn EE and Stumpf PK, Outlines of Biochemistry, 1976, John Wiley & Sons.

Nelson & Cox, Lehninger Principle of Biochemistry, 6edition, 2013, W. H. Freeman Co.
Voet & Voet, Principles of Biochemistry, 4™ edition,2012, John Wiley & Sons.

Rastogi V.B. and Aneja K. R., Zubay’s Principles of Biochemistry, revised edition.
2016,Medtec

Deb A.C., Fundamental of Biochemistry,4™ edition 1990, new central book agency.Calcutta
Berg, Tymoczko and Stryer, Biochemistry, 7" edition,2011, W.H. Freeman & Co Ltd
Satyanarayana U and Chakrapani U, Biochemistry, 5™ edition , 2017,Elsevier.
SrivastavaH.S., Element of Biochemistry,2017, Rastogi Publications Meerut.

Jain J.L., Fundamentals of Biochemistry, 2017, S.Chand publishers New Delhi.

Biochemistry Lab (BMI006C)

1) Qualitative test (Molisch’s test) for presence of the carbohydrates in a given sample.
2) Iodine test for presence of Starch in a given sample.
3) Benedict’s test for presence of reducing sugars in a given sample.
4) Fehling’s test for presence of reducing sugars in a given sample.
5) Ninhydrin test for the presence of amino acids in a given sample.
6) Xanthoproteic test for the presence of aromatic amino acids in a given sample.
7 Biuret test for the presence of peptides or proteins in a given sample.
8) Solubility test for lipids.
9 Qualitative test for the presence of fatty acids by titrimetric method.
10)  Determination of acid value of fats and oil.
11)  Determination of iodine number of a fat sample.
12)  Measurement of Riboflavin (Vitamin B2) in a given sample.
' Course Course Contact | Contact
code Title L P Hr Hr Total Credit
|
BMI074A | Mycology | 4 1 4 2 5
&
Phycology




Coursc outcome (CO) On completion of the course, students are able to:

CO1- Understanding the diversity of the fungi

02- Understanding the various fungus genera and its role in the environment,
C'03- Analyze the application of the fungus products

CO4- Understanding the various genera of algac,

CO5- Analyze the various algae strueture and its application,

Unit 1
Characteristics, classification and cellular & thallus organization of fungi. General [eatures,
structure, nutrition, reproduction of different fungi group - Phycomyeetes, Ascomyceles,
Basidiomycetes and Deutcromycetes. Heterothallism and Parasexuality, Sex hormones in fungi,
physiological specialization, phylogeny of fungi.

Unit 11

General features, taxonomic status and evolutionary significance cconomic importance of

irnpaortant fungal genera - Mucor, Saccharomyces, Newurospora, Agaricus, Fusariim, Alternaria,
Curvularia and Cladosporium. General account and importance of lichen. Important plant
diseases caused by fungi- symptoms, discase cyeles and control (Late & Early blight, Black rust,
Smut, Wilt and Red rot).
Unit 111

Role of fungi in biotechnology, Application of fungi in food industry (Flavour & texture,
Fermentation, Baking, Organic acids, Inzymes, Myco -proteins); Sccondary metabolites
(Pharmaceutical preparations); Agriculture (Biofertilizers); Mycotoxins; Biological control
(Mycofungicides, Mycoherbicides, Mycoinsceticides). Mushroom and its cultivation.

Unit IV
General characteristics and evolution of algae. Occurrence, thallus organization, algac cell ultra-
structure, pigments, flagella, cye- spot food reserves and vegelative, asexual and sexual
reproduction. Classification of algac.

Unit V
General features, structure and reproduction and cconomic importance of Chlamydomonas,
Chlorella, Diatoms, Microcystis, Oscillatoria, Spirulina, Anabacna, Nostoe, Rivularia and
Seytonema, Mass cultivation of algae as a source of protein,

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course ~ Program Outcome

Outcome | PO1 | PO2 | PO3 | PO4 | POS | PO6 [ PO7
I ) Y Y 1 o] o
[ coz | 2 3| o] 2 2 N
Cco3 | 3 | 3 2 2 2] L
| cosa | 3l 2 ol 2] 1 0] 0]
| cos | 3] 2| 1] .2l @ 0f 2]

3 = Highly Related; 2 = Medium; 1= Low




Suggested Readings:

I. Alexopoulus, C.J., Mims,C.W. and Blackwel, M, Introductory Mycology. John Wiley, New
York.

2. Mehrotra, RS and K.R.Ancja An Introduction to Mycology. New Age Interational

Press, New Delhi.

3. Webster, J. Introduction to fungi. Cambridge University Press. Cambridge, U.K. (1985).

4. Bessey E.A. Morphology and Taxonomy of fungi. Vikas Publishing House Pvi. Lid., New
Delhi.

5. Jhon Webster and R W S Weber. Introduction to Fungi. Cambridge University Press 2007,

6. A. V. S. 5. Sambamurty. A Textbook of Algac. 1K. Intemational Publishing House Pwt.
Limited, 2010

7. H.D. Kumar and H.N. Singh.A Textbook on Algae (Macmillan intemational college edition)

Mycology & Phycology Lab (BMI075A)

1. Preparation of Potato Dextrose Medium.
2. Isolation and identification of pathogenic and non-pathogenic fungi.

3. Isolation and identification of fungal plant pathogen from leaves, stems and other aerial parts
of the plants.
4. Study of the symptoms and life cycle of important plant disease caused by fungi of classes —

Myxomycetes, Oomycetes, Phycomycetes, Zygomycetes, Ascomycetes, Basidiomycetes and
Deuteromycetes

5. Study of host-pathogen interaction.

6. Study of the vegetative and reproductive structures of following genera through temporary and
permanent slides: Mucor, Saccharomyces, Penicillium, Agaricus and Alternaria

7. Purification and preservation of pure cultures of common algae and fungi.

8. Identification of edible and poisonous mushrooms.

10. Isolation and identification of blue-green algae from pond water.

11. Isolation and identification of algae from soil.

12. Brlgiminaional @ amRMAbdye braking aoitahbe e Pplysiphiatides of Nostoe, Volvox,

1 4. Demonstration of photosynthesis by algae.

Contact Contact Total
Course code Course Title | L P Hr Hr Credit
BMI017C Virology | 4 ] 4 |2 5

Course outcome (CO)
On completion of the course, students are able 10:

CO1  Understand the history, classification, morphology of virus.
CO2  Understand the Bacteriophage and plant viruses.
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€03  Understand the animal viruses, plant virus transmission and cultivation of viruses.
€04  Understand the Oncogenic and new emerging viruses in society.
CO5  Applying the Preventive and control of viral diseases.

Unit 1
Brief history on discovery of virus. Nomenclature and classification (LHT and as per VII report
of the international committee on taxonomy of viruses)Distinctive properties of virus.
Morphology and ultrastructure (capsid, envelop and viral genome, their types and structure).
. Unit 11
Virus related agents (ViTOidS,PTiDﬂS)BaClCr‘iophage,( structural organization life cycle.) Plant

Virus: Classification and nomenclature, Iytic and lysogenic cycle of reproduction, general
symptom and effect of virus on plant(paddy, tomato and sugarcane).

. Unit 11
Animal viruses: Classification and nomenclature. Epidemiology, replication, pathogenicity
prevention and treatment of RNA virus; Picoma virus, Rhabdovirus, HIV virus, Influenza
Virus and DNA virus; Pox virus, Herpes virus, Hepatitis virus. Transmission of plant
virus.Virus of cyanobacteria and fungi. Cultivation of virus on embryonated eggs, experimental
animals and cell cultures

Unit IV
Oncogenic and emerging viruses: Introduction to oncogenic viruses. Types of oncogenic DNA
and RNA viruses: Concepts of oncogenes and proto-oncogenes. Emerging viruses, their
management and control strategies: HIN1, Chikungunya, Dengue, Ebola, Zika and Nipah
vigus, Covid 19.

Unit V
Prevention and control of viral diseases: Antiviral compounds and their mode of action: AZT,
aciclovir, ganciclovir. Interferons and their mode of action. General principles of viral

vaccines: live attenuated vaccines, inactivated viral vaccine, subunit vaccine, recombinant viral
vaccine.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course Program Outcome
Outcome | POl PO2 P03 PO4 PO5S PO6 | PO7
Co1 2 0 0 2 3 1 1]
cO2 2 3 1 2 2| 3 1
Cco3 3 3 2 ] 2 2 1
CO4 3 2 2 2 3 2 1
CO5 2 0 1 3 3 1 1

3 = Highly Related; 2 = Medium; 1= Low

Suggested Readings:-

1. Dimmock NJ, and Primrose SB., Introduction lo Modern Virology. 4™ edition1994, Blackwell
Science Ltd.

2. Dimmock, NJ, Easton, AL, Leppard, KN, Introduction to Modern Virology.6"™edition, 2007,
Blackwell Publishing Ltd.

3. Carter J and Saunders V,Virology: Principles and Applications,2007, John Wiley and Sons.
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4 Flint SJ, Enquist, LW, Krug, RM, Racaniello, VR, Skalka, AM Principles of Virology,
Molecular biology, Pathogenesis and Control. 2 edition, 2004, ASM prcngashingm:m DC.
5. Levy JA, Conrat HF, Owens RA., Virology. 3“edition, 2000, Prentice Hall publication.
6. Wagner EK, Hewlett MJ.,Basic Virology,2™edition. 2004, Blackwell Publishing.

7. Mathews.,Plant Virology, 2004, Hull R. Academic Press, New York. -

8. Nayudu MV ,Plant Viruses, 2008, Tata McGraw Hill, India.

9. Bos L., Plant viruses-A text book of plant virology by1999. Backhuys Publishers.
10.Versteeg J..A Color Atlas of Virology, 1985, Wolfe Medical Publication.

Virology Lab (BMI018C)

1. Demonstration of the diseases of plants caused by viruses viz. Tobacco Mosaic Discase
and Cualiflower Mosaic disease.

Demonstration of the human diseases caused by viruses viz. AIDS, Mumps, Small pox and
Chicken pox etc.

Demonstration of different types of plant viruses.

Demonstration of different types of animal viruses.

Cultivation of animal viruses in embryonated eggs.

Demonstration of Plaque test for the bacteriophages.

Case study of Pandemic COVID-19, MERS-CoV, Ebola virus disease, Zika virus disease,
HIN1 Swine Flu disease, AIDS

!\J

Contact | Contact | Total
‘ Course code | Course Title | L P Hr Hr Credit
BMI029C Microbial 4 1 4 2 5
‘ Physiology
i
Course outcome (CO)

On completion of the course, students are able to:

CO1-Understand the nutrition type and transport of nutrients in microorganism.
C02-Understand the different physiological pathways and cycles in microbes.
CO3-Analyze the chemolithotrophy and photosynthesis in bacteria,

CO4-Analyze the assimilation and disassimilation of nitrogen bacteria in environment.
COS5-Apply the environmental trends on bacterial growth.

) Unit 1
Microbial growth in response to nutrition and energy — Autotroph/Phototroph, heterotrophy,
Chemolithoautotroph,  Chemolithoheterotroph, Chemoheterotroph, Chemolithotroph,

photolithoautotroph, Photoorganoheterotroph. Passive and facilitated diffusion. Primary and

secondary active transport, concept of uniport, symport and antiport Group translocation Iron
uptake




Unit 11
Concep! of aerobic respiration, anacrobic respiration and fermentation Sugar degradation
pathways ie. EMP, ED, Pentose phosphate pathway TCA cycle. Electron transport chain:
components of rcspm?lory chain, comparison of mitochondrial and bacterial ETC, electron
{ransport plmsphorylalmn, uncouplers and inhibitors. Fermentation - Alcohol fermentation and
pasteur cffect; Lactate fermentation (homofermentative and heterofermentative pathways),
conceptof linear and branched fermentation pathways.

Unit 111

Introduction to aerobic and anacrobic chemolithotrophy with an example ecach. Hydrogen
oxidation (definition and reaction) and methanogenesis (definition and reaction). Introduction to
phololrophic metabolism - groups of phototrophic microorganisms, anoxygenic vs. oxygenic
pholusynlhcsis with reference to photosynthesis in green bactena, purple bacteria and
Cyanobacteria.

Unit IV

Anaerobic respiration with special reference to dissimilatory nitrate reduction(Denitrification:
nitrate/nitrite and nitrate/ammonia respiration; fermentative nitrate reduction). Introduction to
biological nitrogen fixation Ammonia assimilation. Assimilatory nitrate reduction, dissimilatory
nitrate reduction, denitrification.

Unit V
Definitions of growth, measurement of microbial growth, Batch culture, Continuous culture,
generation time and specific growth rate, synchronous growth, diauxic growth curve. Microbial
growth in response 1o environment -Temperature (psychrophiles, mesophiles, thermophiles,
extremophiles, thermodurics, psychrotrophs), pH (acidophiles, alkaliphiles), solute and water
activity (halophiles, xerophiles, osmophilic), Oxygen (aerobic, anaerobic, microaerophilic,
facultative aerobe, facultative anaerobe),barophilic.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

* Course Program Outcome
Qutcome | POl P02 PO3 PO4 POS5 PO6 PO7
.~ Cco1 3 2 1 1 3 2 0
C02 3 3 0 0 2 2 1
Co3 2| 1 0] 1 3 3 0|
CO4 2| 2 1 0 3 2 0
€05 2 | 1 0 1 2 2 I

3 = Highly Related; 2 = Medium; 1= Low

Suggested Reading:
1 Devlin R. M. and WithamF J1., Plant Physiology. 4"edition, 1987, Belmont; Calif ;

Wadsworth
2. Gottschalk G. Bacterial Metabolism, 2" edition, 1986, Springer
3. Madigan M. T., Martinko J. M. and Parker J,, Brock Biology of Microorganisms. 1 1"Medition,

2005, Pearson/ Benjamin Cummings.




4 Moat A G Foster 1. W Spector M.P. Microbial P
Sons

5 Reddy 5. R. and Reddy S. M., Microbial |
0. Stanier RY ., Ingraham 1.1
cdition, 2005, McMillan

7. Willey J.M.. Sherwood LM . Woolverton CJ . P
cdition, 2014, McGraw Hil| Publishers.

wsiology. 4th edition. 2002, John Wiley &
*hysiology, 2008. Scientific Publishersindia.
» Wheelis M. and Painter P. R_General Microbiology., 3

rescott, Harlev and Klein's Microbwology, %ih

Microbial Physiology Lab (BM1030C)
1

Demonstration of effect of temperature on bactenial growth
2) )

Demonstration of effect of pH on bactenal growth.

3) Demonstration of effect of salt/sugar concentration on bacterial growth.
4) Demonstration of metals on bactenial growth.

3) Amylase production test,

6)
7)
8)
9)

Effect of carbon and nitrogen sources on growth of £.coli.
Demonstration of alcoholic fermentation,
Measurement of bacterial growth by turbidity measurements.

]‘rcpara‘liun of growth curve for bacterial growth in a batch culture and calculate the mean
generation time (doubling time).

10) Demonstration of the thermal death time and decimal reduction time of E.coli.

Contact | Contact | Total
Course code | Course Title | L P Hr | Hr Credit
BM1022C Microbial 4 1 4 2 s |
Genetics

Course outcome (CO)

On completion of the course, students are able to:
CO1-Understand the organization of prokaryotic Genomes,
CO2-Undersatnd the process and mechanism of genetic exchange.

CO3-Undersatnd the molecular mechanism of gene regulation in prokaryotes.
CO4-Understand the different cycles of bacteriophages.

COS-Understand the different aspects of bacteriophage genetics.

Unit 1

Prokaryotic Genomes - Physical organization of bacterial genomes (Structure of the bacterial
nucleoid, Replication and partitioning of the bacterial genome  and  Genome of

Archaea) Mutations and mutagenesis: Definition and types of Mutations, Physical and chemical
mutagens,
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Unit 11

Mechanism of genetic exchange - , o . . .
Mobilization of Non-conju ge : Plasmid, Types of plasmids (F Plasmid - a Conjugate plasmid’,

incompatibility), Epi gaEivc plasmid, R plasmid, Col plasmid Copy number and
Tuteprotis ad A;ﬂib‘p tslﬂl'l;;S.' Transposable elements (Insertion sequence and transposons,
10lic-Resistance cassettes, Multiple Antibiotic Resistant bacteria, Mu-virus);

Unit 111

Molecular Mechani o
anism of gene regulation in prokaryotes - Transcriptional regulation in

g;gfgfgzcgﬁdgﬁ':ietandAnr‘?Pfe‘SS]b]ﬂ system, positive regulation and negative regulation);

Transformation: Con';l 12:? operons, Bac{enal. Genetics (Mutant phenotype, DNA qulalcd

Plasmid); Transd 1ugation (Cointegrate Formation and Hfr Cells, Time-of-Entry Mapping, F’
» Iransduction (Generalized transduction, Specialized Transduction)- gene mapping.

Unit IV

E:;l:r?;piﬁlgrs; Séagcgrm‘ the. Lytic Life Cyc_:lc of a typical phage, Properties of a phage infected
. pectlicity in phage lﬂfet‘-llqn, E. coli PhageT4, E.coli Phage T7, E.coli phage
Pronhas unity to infection, Prophage integration, Induction of prophage, Induction &

rophage excision, Repressor, Structure of the operator and binding of the repressor and the Cro

product, Decision between the Iytic and | i i i
BRI, The N Gt ytie and lysogenic Cycles, Transducing phages, E.coli phage

UnitV

Bacteriophage Genetics - Benzer’s fine structure of gene in bacteriophage T4 : Plaque Formation
and Phage Mutants, Genetic recombition in the Iytic cycle, (concept of recon, muton, cistron).

MAPPING COURSE: OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:
Course | Program Outcome
Outcome | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7
cor | '
CO2
CO3
CO4
CO5 1
3 = Highly Related; 2 = Medium; 1
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Low
Suggested Readings:

1. Gardner, E.1., Simmons, M.J., Snustad, D.P’., 8" edition, 2008, Principles of Genetics, Wiley
India

2. Karp G,Cell and Molecular Biology, 4th edition, 2005, John Wiley and Sons

3. Elliott W H and Elliot D C, Biochemistry and Molecular Biology, 3"edition, 2005, Oxford
University Press

4. Malacinski G.M. and Freifelder D., Essentials of Molecular Biology, 3 edition, 1998, Jones
and Bartlett Publishers .

5. Schecler P. and BianchiD.E., Cell and Molccular Biology, 3™edition, 1987, John Wiley and
Sons

6. MaloyS.R., Cronnanl L., FreifelderD., Microbial Genetics, 2" edition, 1994, Jones and Barlett
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Microbial Genetics Lab (BM1023)

1) Isolation of antibiotic res; i
. esistant bacteria population by gradient plate method.
2) Isolation of antibiotje resist S vmernon ]

2 ' ant mutants by Replica plating technique.
3) Demonstration of genctic recombination in bacteria by conjugation.

! ;;;;:;duccd Auxotrophic mutants production and isolation of the mutants by replica

5) Demonstration of
6) Demonstration of
7) Demostration of ¢

genetic recombination in bacteria by transduction.
genetic recombination in bacteria by transformation.
arcinogens/mutagens by the Ames test.

-_-_________-_‘—F_-———-___

Contact |Contact | Total
P Hr 'Hr }Crcdit

1 4 ‘2 5 |'

Course code | Course Title

— | 0 |
BMI024B Biostatistics

A

Course outcome (CO)

On completion of the course, students are able to:
COl-Evaluate the frequency distribution by data and graphical methods.
CO2- Evaluate the measure of central tendency.
CO3- Evaluate the dispersion from the data.
CO4- Evaluate the statistical inference tools.
CO5- Evaluate the correlation and regression analysis.

Unit I
Introduction, Definition, Functions, scope and application of biostatistics. Understanding the
concepts of descriptive and inferential stastics. Frequency distribution, Collection of data :
Primary and secondary data, tabulation of data, discrete and continuous series. Graphical
presented : Types of diagrams, Graphs of frequency distribution- Bar diagrams, Histogram,
frequency Polygon, smooth frequency curve, Ogives.

Unit IT

Measures of Central Value, Introduction, Definition and Limitation of Average; Mathematical
Average-Mean; Arithmetic, Geometric, Harmonic and Positional Average- Mode, Median,

Unit I11

Measures of Dispersion, Introduction, Definition, va.n'ous measures of variation; Range, Quartile
deviation, Mean Deviation, Standard Deviation, Variance.

Unit IV
Statistical Inference, Testing of Hypothesis ; Procedure, test of significance of mean; Standard
error of mean and standard deviation ; student’s “t’ test , chi-square test,

Unit V
Correlation, Introduction, definition, kinds- negative, positive and zero correlation, coefficient of

30 P
W ff”"%’”

\ ‘.‘lJ ﬂ /-'/’/‘
- t“-\f'\f” / VK )
e A LA




correlation, methods of studying correlation
coefficient of correlation. Regression Anal

regression lines and regression coefficients

MAPPIN :
G COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course

|
|
—

Pro

ram Qutcome

Po2

ro3

PO4

PO5

CO1

Outcome | PO1

CcO2

PO6 | PO7

2

CO03

COo4

[RS TR ESLIN | Iy L ¥

COs5

1
1
1
1
1

3

LR e A

2| = = M
L =1 = =T

2
3
2
3
3

3 = Highly Related; 2 = Medium; 1 = Low

Suggested Readings:

1.
2

3

Lh

===

Edm.onds;on afnd Drutfe D., Advanced Biology Statistics, 1996, Oxford University Press;.
Danial W., Biostatistics: A foundation for Analysis in Health Sciences, 2004, John Wiley and

Sons Inec.

-scatter diagram, Graphical method, Karl pearson's
ysis, Introduction, definition, regression equation,

Gupta S.C. and Kapoor V K., Fundamental of mathematical Statistics, 2017, sultan chand &

sons

Sundar Rao P.S.S. and Richard J., Introduction to biostatics and research methodology, 5ih

edition, 2012, PHI Leamning Pvt. Ltd.

Banarjee P.K. , Introduction to biostatics, 3™ edition, 2006, S. Chand Publication, India
Rastogi V.B. Biostastics, 3" revised edition,2015, Rastogi publication

Biostatistics Lab (BMI025B)

Course code

BMIO76A ‘

Course Title
‘Genetic
Enginecring

Construction of frequency tables.
Exercises on data interpretation using histograms, polygons and pie- charts.
Exercises on Airthematic mean, geometric mean and harmonic mean
Exercises on median.
Exercises on mode.

Exercises on the testing of hypothesis using student  test.

Exercises on the testing of hypothesis using Chi-square test.
Exercises on computing correlation coefficient.
Exercises on computing regression cocfficient.

L

-

I

'C_on_tfi;ct_m Contact “Total
Hr Hr Credit
4 2 5 ]




On completion of the course, students are able o

CO1- Understand the various tools and methods used in genctic engineering

CO2- Understand that how genctic ols useful in cloning and genetic trins formation

CO3- Understand the cloning veetors uses, jts fnrmalir;n and various types of vectors used n
genclic engineering.

C04- Understand the DNA amplification technique through PCR and DNA sequencing
technique.

COS- Apply the knowledge of penetic engineering in Gene delivery and production of transgenic
progeny’s.

Unit 1
Inlroc!ucllmu to genelic engincering: Milestones in genetic engineering and  biotechnology
Rcstn_ction |310diﬁcalinn systems: Mode of action, applications of Type II restriction enzymes in
gcncl?c engineering. DNA modifying enzymes and their applications: DNA  polymerases,
Terminal deoxynucleotidyl transferase, kinases and phosphatases, and DNA ligases

) Unit I1

E,‘.]mnng: Use of linkers and adaptors: Transformation of DNA: Chemical method,
Electroporation. Mcthods of DNA, RNA and Protein analysis: Agarose gel electrophoresis,
Southern - and Northern - blotting technigues, dot blot, DNA microarray analysis, SDS-PAGE,
and Western blotting

Unit 111
Cloning Vectors: Definition and Properties Plasmid vectors: pBR and pUC series Bacteriophage
lambda and M13 based vectors Cosmids, BACs, YACs Expression vectors: L.coli lac and T7
promoter-based vectors, yeast Ylp, YEp and YCp vectors, Baculovirus based vectors,
mammalian SV40-based expression vectors

Unit 1V
DNA Amplification and DNA sequencing: PCR: Basics of PCR, RT-PCR, Real-Time PCR
Genomic and cDNA libraries: Preparation and uses, Genome sequencing Sanger’s method of
DNA Sequencing: traditional and automated sequencing

Unit V
Application of Genetic Engineering: Gene delivery: Microinjection, clectroporation, biolistic
method (gene gun), liposome and viral mediated delivery, Agrobacierium - mediated delivery.
Products of recombinant DNA technology: Products of human therapeutic interest - insulin,
hGH, antisense molecules. Bt transgenic - cotton, brinjal, flavosavo tomato, Gene therapy,
recombinant vaccine, protein engincering.
MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course Program Outcome

Outcome | POI PO2 | PO3 | PO4 | POS | PO6 | POT |
CO1 il
cO2
CO3
CO4
COo5 2

3 = Highly Related; 2 = Medium; | = Low
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Suggested Reading:

1. Benpamin Lewin, GeneVIL, Oxford University Press, (2000).
2Bruce  Alberts,  AlexanderJohnson, JulianLewis, MartinRaff, KeithRoberts.
Molecular biology of the Cell, 4th Edition. Garland publishing Inc. (2002)

3. Damell, Lodish and Baltimore, Molecular Cell Biology. Scientific Amencan Publish:

(2000).

PeterWalter.

ng Inc.

4. Watson.).D Baker.T.ABell.S.P Gann A LevineM.Losick R, Molecular Biology of Gene. 3t
Edition. TheBenjamin/Cummings Pub. Co. Inc. (2003).

SDavid Frificlder, Stancly R. Maloy, Molecular biology and Microbial genetics.

2ndEdition,Jones and Barlett Publishers. (1994)

0. BrownT.A., Gene Cloning and DNA analysis. 2nd Edition, ASM press. (2004).
7. Sandy Primrose. Principles of Gene Manipulation and Genomics. 7th Ed. Blackwell
Publishers. (2006). 8. GlickBR and Pasternak JJ, Molecular Biotechnology. 2nd Ed.ASM press.

(2003).

9. Uldis N.Streips,RonaldE.YasbinModem Microbial Genetics2nd  Edition  Wiley-Liss.

Ine.(2002).

10. Desmond . T. Nicholl.An Introduction to Genetic Engineering. Cambridge University Press:

(2008)

Genetic Engincering Lab (BMI077A)
1) Isolation of Plasmid DNA from E.coli.
2)
3) Ligation of DNA fragments
4)

5) Designing of primers for DNA amplification

6) Amplification of DNA by PCR
7) Demonstration of Southern blotting

Interpretation of sequencing gel electropherograms

Digestion of DNA using restriction enzymes and analysis by agarose gel electrophoresis

l Contact | Contact | Total

l Course code | Course Title | L P Hr | Hr Credit

| 1

| BMI047A Project Work | - , - - | 6 :
on |
Microbiology |

\ of Societal .

I Importance | | |

Course leamning outcomes: By the conclusion of this course, the students:

Outcome 1. Have developed a very good understanding of areas where microbiology has social

importance,

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOME:

| Course ] Program Outcome |
| Outcome | PO1 | PO2 OX] PO4 | PO5S | PO6 | PO7
|_col 3 3 3 3 " i 5l
i3 }JA}/
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Contact | Contact | Total
Course code | Course Title | [, P Hr Hr Credit
BMIOTSA | Agriculture |4 |1 14 12 |5
and
Veterinary
Microbiology
o R N I

Course outcome (CO)

On completion of the course, students are able to:
COl-Understanding of the multifarious o
plants and thus in the field of agriculture,

CO2-Understand the Importance of agriculture in national economy and cultivation of various
crops.

es of microorganisms in soil, in association with

CO3-U!1dersland the role of Major pests and discases of rice, wheat, cotton, chickpea, sugarcane
and their management

CO4-Understand the animal diseases with respect to etiology, symptoms, mode of transmission,
prophylaxis and control.

COS5-Understand the importance of Elementary Livestock Handling.
Unit-1

History of Agricultural Microbiology: Microbes and their importance in maintenance of soil,
Biogeochemical cycles, role of microbes in maintaining the fertility of soil. Bio fertilizers —
Bactenial, - Azotobacter and vermiform compost. Soil microorganism —association with vascular

plants- phyllosphere, Rhizobium, Rhizoplane associative nitrogen fixation. Biofertilizers-
Cyanobactenal and Azolla.

Unit -11

Importance of agriculture in national economy; basic principles of crop production; cultivation of
rice, wheat, chickpea, pigeon-pea, sugarcane, groundnut, tomato, and mango, Major soils of
India; role of NPK and their deficiency symptoms. Elementary knowledge of growth,
development, photosynthesis, respiration and transpiration; Elements of economic botany

Unit =111

Major pests and diseases of rice, wheat, colton, chickpea, sugarcane and their management.
Organic farming; bio-fertilizers; bio-pesticides. Recombinant DNA technology; transgenic crops.
Important rural development programmes in India; organizational set up of agricultural research,
education and extension in India. Elements of statistics.

Unit IV

Study of following animal diseases with respect 1o etiology, symptoms, mode of transmission,
prophylaxis and control: FMD, swine flu, bird flu, Rabies, bovine tuberculosis, Marek’s,
ranikhet, brucellosis, distemper
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Unit v
Elementary Livestock Handlin
animal control; Restraing
Nutritional import

£ An overview of a
and handling

ance of carbohydrates
and fodders; Scientific feeding of livesto

nimal behaviour, Common tools used for
of animals, Nutrition Principles of animals nutrition;

» lipids, proteins, vitamins, minerals and water; Feeds
ck.

MAPPING COURSE OUTCOMES | : ,
OUTCOMES: EADING TO THE ACHIEVEMENT OF PROGRAM

[

Course
Outcome

Program Outcome

'—_‘_‘_|——-——-_‘—-———-—._ -
PO1 | PO2 [PO3 | PO4 | PO5 | PO6 | PO7

COl | 3 3T

2| 3| 2 3 1 1l
E e i

20 1| 2 1 2 2

€03 [ 3 1

1 1 2 3 3 2
CO4 2 3 2 2 2 1 3
COs5 2 1 3 1 1 ] 1
Suggested Readings:

1. Stanbury, PF., Principles of Fermentatio
Edition. Pergamon Press (1995).

2. Banwart, GJ. Basic Food Microbiology. CBS Publishers and Distributors, Delhi. (1989).
3. Hobbs BC and Roberts D. Food poisoning and Food Hygiene. Edward Amold (A
division of Hodder and Stoughton) London.

4. Joshi. Biotechnology: Food Fermentation Microbiology, Biochemistry and Technology.
Volume 2.

5. Arora MP. 1995. Animal Behaviour. WB London. Bouenger EG. 1994,
6. Animal Behaviour. WB London. Fraser AF & Broom DM. 1997.
7. Farm Animal Behaviour and Welfare. CABI, Fraser AF & Broom DM. 1999,

n Technology. Whittaker, A and Hall, $.J 2n4

Agriculture and Veterinary Microbiology Lab (BMI079A)

1) MBRT of milk samples and their standard plate count. o .
2) Alkaline phosphatase test to check the efficiency gf pasteu.nzallon of milk.
3) Various livestock farming units and their economic analyslxs‘_

4) Evaluation of different farming systems and their economic importance.
5) Analysis of breeding, feeding, housing - Discase control management,




T Contact | Contact | Total
Course code | Course Title |1, P Hr Hr Credit ;
‘ BMI080A Advance 4 1 4 2 5
Microbiology
Course outcome (CO)

On completion of the course, students are able to:
CO1- Define the cell structural organization and function of cell organelles.

CO2- Deﬁnt? the structure and chemical composition of centrioles and mitochondria.

CO3- Describe the membrane transport system and chromosomal organization of eukaryotes and
prokaryotes.

COA4- Write about photos

: ystem and structural assembly of plastids, cilia and flagella.
CO5- Describe the cell ¢

ycle, cell division and its significance.
Unit-1
Evolution of Microbial Genomes:

Salient features of sequenced microbial genomes, core

genome pool, flexible genome pool and concept of pan genome, Horizontal gene transfer(HGT),
Evolution of bacterial virul

. ence - Genomic islands, Pathogenicity islands (PAI) and their
charactenistics Unit-2

Metagenomics: Brief history and development of metagenomics, Understanding bacterial

diversity using metagenomics approach, Prospecting genes of biotechnological importance using

Metagenomics Basic knowledge of viral metagenome, meta transcriptomics, metaproteomics and
metabolomics. Unit-3

Molecular Basis of Host-Microbe Interaction: Epiphytic fitness and its mechanism in plant
pathogens, Hypersensitive response (HR) to plant pathogens and its mechanism, Type three
secretion systems (TTSS) of plant and animal pathogens, Biofilms: types of microorganisms,

molecular aspects and significance in environment, health care, virulence and antimicrobial
resistance Unit-4

Systems and Synthetic Biology: Networking in biological systems, Quorum sensing in bacteria,
Coordinated regulation of bacterial virulence factors, Basics of synthesis of poliovirus in
laboratory, Future implications of synthetic biology with respect to bacteria and viruses

Unit-5

Microbiomes and importance of microbial communitics, VBNC (viable but not culturable
bacteria). Genetically modified organisms and their uses. Modern methods of rapid identification
of microbes (PCR, mass spectrometry, fluorescence based techniques). CRISPR-Cas system.
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MAPPING COURSE

OUTCOME xin
OUTCOMES: S LEADING

TO THE ACHIEVEMENT OF PROGRAM

Course | e
' P
Outcome | rogram Outcome
POL P02 703 P04 | PO5 [POG [PO7

- o IR T ) Y 2
Co2 [ 2 77 : T —
I e e WL |

e - 2 2 2 2[ 2 1
S |

Cos | 3| T : )

Suggested Readings:

1. BenjaminLewin, GeneVII, OxfordUnivchilyPrcss, (2000).

Z‘BmceAlbe_rls,AlexanderJ o!mson,]ulianLewis,MartinRafT,KeilhRubens,P cterWallter,
Molecular biologyoftheCell, 4th Edition, Garland publishing Inc, (2002).

3. Damell,LodishandBaltimore, MolecularCelIBiology, ScientificAmericanPublishingInc.(2000).

4, Walson.J.D.Baker.T.A,Bell.S.P,Gann.A.Levine.M.Losick.R, Molecular BiologyofGene, 5™
Edition. TheBen; amin/CummingsPub.Co. Inc (2003).

5. DavidFrifielder, Stanely R.Maloy, Molecularbiology and Microbial genetics. 2ZndEdition,Jones
and Barlett Publishers. (1994).

6. BrownT.A., GeneCloningand DNA analysis, 2nd Edition,ASMpress. (2004).

7. Sandy Primrose. Principles of Gene Manipulation and Genomics. 7" Ed., Blackwell
Publishers. (2006).

8. GlickBR andPasternak]J, MolecularBiotechnology, 2nd Ed. ASM press. (2003).

Advanced Microbiology Lab (BMI081A)
1) Extraction of metagenomics DNA from soil.
2) Understand the impediments in extracting metagenomics DNA from soil.
3) PCR amplification of metagenomics DNA using universal 16s ribosomal gene primers.
4) Case study to understand how the polio virus genome was synthesized in the laboratory.

5) Case study to understand how networking of metabolic pathways in bacteria take palce
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Discipline Specific Electives

—— e

Course ] Contact Contact | Total
code Course Title [ 1, | P Hr Hr | Credit
—— | | ol
BMI082A | Fundamentalsof |4 (7 T3 T2 |5
Food Microbiology | 1 i :
N |

—— e

—

Course outcome (CO)

On completion of the course, students are able to:

COI- Understand the food microorganism and its classification and importance.

CO2- Apply the principle of food preservation and removal of microorganism.

C0_3]- Understand and analyze aboul microorganism responsible for food contamination and
spoliage.

CO4- Analyze the food infection and intoxication,

COS- Understand and apply the healt standard, fermentation of food and, disposal and
treatment process.

Unit I
MlCWOfgﬁfﬂl_Sms important in food microbiology; Molds, yeasts and bacteria - General
Characteristics - Classification and importance, Nutritional
Unit I1
Removal of micro organisms, anaerobic conditions -
ng - Food additives
Unit IT1
Contamination and spoilage - Cereals, sugar products, vegetables and fruits, meat and meat
products, milk and milk products - Fish and sea food - Poultry, Spoilage of canned foods.
Spoilage and defects of fermented dairy products - oriental fermented foods
Unit IV
Food bome infections and intoxications - bacterial, non -bacterial - Food bome disease
outbreaks, Laboratory testing, preventing measures, Food sanitation, plant sanitation
Unit V
Employees” health standards, waste treatment and disposal, quality control, Food fermentations :
Bread cheese, vinegar, fermented vegetables, fermented dairy products
MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

requirements of bacteria and fungi.

Principles of food preservation - Asepsis -
High temperature - Low temperature - Dryi

Course Program Qutcome
Qutcome
POl |[PO2 |[PO3 [PO4 [POS |PO6 |PO7
COl1 3 0 0 2 3 0 0
CO2 0 1] 1 1 0 1 3
co3 3 0 0 3 ’ 0 0 2
CO4 0 0 0 0 0 3 1




‘COS ‘2 iu ‘0 0 0 ‘1 0 J

3 =Highly Related; 2 = Medium: 1 = Low
Suggested Readings:

1. Adams MR and Moss MO, Food Microbiology, Revised edition,2008, New Age International
(P) Limited Publishers, New Delhi, India. ‘

2. Banwart JM, Basic Food Microbiology. 2™edition, 2004, CBS Publishers and Distributors,
Delhi, India.

3. Davidson PM and Brannen AL, Antimicrobials in Foods. 1993, Marcel Dekker, New York.

4. Dillion VM and Board RG, Natural Antimicrobial Systems and Food Preservation, 1996,
CAB International, Wallingford, Oxon. )
5. Frazier WC and Westhoff DC, Food Microbiology. 3rd edition,1992, Tata McGraw-Hill
Publishing Company Ltd, New Delhi, India.

6. Gould GW. New Methods of Food Preservation, 1995, Blackie Academic and Professional,
London.

7. Jay JM, Loessner MJ and Golden DA , Moder Food Microbiology. 7"edition, 2005, CBS
Publishers and Distributors, Delhi, India.

8. Lund BM, Baird Parker AC, and Gould GW, The Microbiological Safety and Quality of
Foods. Vol.1-2, 2000, ASPEN Publication, Gaithersberg, MD.

9. Tortora GJ, Funke BR, and Case CL, Microbiology: An Introduction. 9"edition, 2008,Pearson
Education.

Fundamentals of Food Microbiology Lab (BMI083A)

1)) Determination of quality of milk sample by methylene blue reductase test.
2)  Detection of number of bacteria in milk by standard plate count (SPC).

3) Alkaline phosphate test to check the efficiency of pasteurization of milk.
4) Production of yogurt/curd.

5) Isolation of spoilage microorganisms from spoiled milk.
6) Isolation of spoilage microorganisms from spoiled fruits and vegetables.
7) Isolation of spoilage microorganisms from spoiled bread.

8) Production of bread.

Course Contact Contact | Total
code Course Title L P Hr Hr Credit
|
| BMI0S4A Food 4 1 4 2 5
Chemistry

Course outcome (CO)
On completion of the course, students are able to:

CO1 Understand the properties and reactions of carbohydrates, lipids and proteins during storage
and processing of foods and the effect of these on the quality and property of foods.
CO2 Analyze the main factors influencing the colour and flavour of food.
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CO3 Understand the composition of foods and the effect of these factors on foods.
CO4 Evaluate large scale and profit

_ motivated production of microorganisms or their products
for direct use or as inputs

in the manufacture of other products.
CO5 Understand the process of browning reactions in food.

Unit 1
. Carbohydrates Composition and factors affecting
. Moisture in foods and determination of moisture - Carbohydrates -
Chemistry of cellulose, starches, other polysaccharides - starch enzymes, Gel formation and

starch degradation - Pectic substances, their occurrence structure, properties and use in foods -
Plant acids, acidity, taste

Introduction to Chemistry of Foods
composition of foods -

Unit 11

Classification of proteins, physical and chemical properties of proteins, functional properties of

proteins in foods, hydrolysis of proteins - Major food - Proteins and their sources, Changes in
proteins during processing - Determination of Proteins

Unit I11
Physical and chemical properties of fats. rancidily and flavour rcvcrsiun, processing of oil
bearing materials, refining of oils and fats, fat hydrolysis and inter-esterification, hydrogenation,
shortenings and spreads - Emulsions, Definition, surface activity, surface film theory of
emulsions, properties and types of emulsions, emulsifying agents, their chemistry during
processing - Essential oils, Chemistry of occurrence, Extraction - Terpene oils and their use in
foods.

Unit IV
Cereals: Cereal varieties and their suitability for processing - Structure of wheat, rice - Chemical
compositions and nutritional values of prominent cereals; Distribution of vitamins, proteins,
minerals, carbohydrates and fats in different grains Pulses: Nutritional value of prominent pulses
(Moong, Redgram, lentil, black gram and soyabeans) Oilseeds: Chemical composition and
nutritional value of prominent oilseeds (Sunflower mustard, cotton seed, ground nut, cashewnut
and coconut) — Distribution of vitamins, proteins, minerals, carbohydrates and fats in different
oilseeds

Unit V
Browning Reactions in Fooeds, Nonenzymatic Browning, Pigment Formation, Melanoidin -

Maillard Polymers, Caramelization, Ascorbic Acid Oxidation, Antioxidant Activity of
Nonenzymatic Browning Products, Inhibition of nonenzymatic browning.



MAPPING COURSE OUTCOMES LEADING 10 1 HEACHIEVEMENT OF PROGRAM OUTCOMES:

Course | . Program Outcome | |
Gutormie L Y01 | P02 T 908, | po; | PO5S | PO6 | POT |

Col | 1 ] 3 | 2| 1]
- A i— Y ) Y Y

p e | N Y T ST T Y
05| 3[ 3] 1 0 2| 1|
3=Highly Related; 2 = Medium: 1= [ow '

Suggested Readings:

1. Food Science and experimental foods, S

2. Food chemistry, Meyer L.M,(1 969) Van Noustrand Reinhold co., New York.

3. Foundations of Food Preparation, Peckham, C.G, (1 979),The Macmillan co., London.

4. Food Theory and Applications, Paul P.C. and Palmer H.H. (1972), John wiley and Sons, New
York.

waminathan, N. (1987) Ganesh Publications, Madras.

5. The experimental study of foods, Griswald R M. (1962), Houghton, Muffin Co., New York.

6. Introductory foods, Bennion M. and Hughes, D. (1975), Macmillan publishing Co., New
York.

7. Food facts and principles, SakuntalaManay and shadaksaraswamy, M (1987) Allied
Publishers, New Delhi.

Food Chemistry Lab (BMI085A)
1. Systematic identification of biomolecules — Qualitative tests for amino acids and protein -
Biuret test, Millon's test, Nitroprusside test, Ninhydrin test, Sakaguchi test.

2. Qualitative test for carbohydrates - Molisch’s test, Bial’s test, Benedicts test, Barfoeds test,
Fehlings test, Seliwanof™s test, Mucic acid test, lodine test.

3. Qualitative test for Lipids - acrolein test, test for saturation,

test for unsaturation,
saponification test

4. Qualitative test for NPN substances - Urcase test, Phosphotungstic acid test, Jaffes test, Uric
acid test,

Course T Contact | Contact Total
code Course Title L P Hr ' Hr Credit
BMI086A Food 4 1 4 2 5

Packaging
Technology o o

Co_l_iae"n"ul'c'omc (CO)
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On completion of the course, students are able to;

COI Understand the fundamentals of packaging technology.
CO2 Understand the safety evaluation of materials used for packing.

CO3Apply and examine the knowledge of properties for selection of packaging materials for
foods & food product.

CO4 Analyze the different techniques of food packaging.
COS5 Understand the packaging equipments and machinery.

Unit I
Iplmducllon of Food packaging - Need of food packaging - Role of packaging in extending shelf
life of foods - Designing of package materials - Testing of package materials - Testing of
package performance - Principles in the development of safe and protective packing - Safety
assessment of food packaging materials

Unit 11
Food P?Ckaging systems, product characteristics and package requirements - Introduction of food
packaging system - Different forms of packaging - Rigid, semi-rigid, flexible forms of packaging
- Different packaging system for-Dehydrated foods, Frozen foods, Dairy products, Fresh fruits,
Vegetables, Meat, Poultry, Sea foods

Unit 111
Types of packaging materials their characteristics and uses - Use of paper as a packaging
material-Pulping - Fibrillation, Beating, Types of papers ,Testing methods - Use of glass as a
packaging material-Composition, Pr operties, Types, Methods of bottle making - Use of metals as
a packaging material - Tinplate containers, Tinning process, Components of tinplate, Tin free
steel (TFS), Types of cans, Aluminium containers, Lacquers - Use of plastics as a packaging
material-Types of plastics, Plastic films, laminated plastic materials, Co-extrusion

Unit IV
Package accessories and advances in Packaging technology-Introduction - Active packaging -
Modified atmosphere packaging—Controlled atmosphere packaging - Aseplic packaging -
Packages for microwave ovens - Biodegradable plastics - Edible gums — Coatings

Unit V
Packaging equipment and machinery- Vacuum packaging machine - CA & MA packaging
machine - Gas packaging machine - Seal and shrink packaging machine - Form & fill sealing
machine - Aseptic packaging systems - Retort pouches - Bottling machines - Carton making
machines - Package printing machines

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course Program Outcome
. Outcome | PO1 |~ PO2 | PO3 | PO4 | PO5 | PO6 | PO7
| co1 [ o] 2| 2 ) | >
| coz2 | 1] 1] 1 2 1 2|
- co3 | 2 A 1 2 I 2
. Co4 | 1] 1| ] 2 RN 1 2
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o5 | 2| 2 |

| | 3 \ H
1 Highly Related; 2 = Mediu

m 1= Low ' '

Suggested Readings:

1. Srilakshmi,B.. 2005, Food Science.

o » New Age Intemational (P) Limited., New Delhi.
2. Subalakshmi, G and Udipi,

_ S.A, 2001,
Intemnational Publishers, New Delpi.

3. Potter, N. N, Hotehkiss, 1. 1, 2000 Fo0
4. Manay, N.S. Shadaksharasw
Intermational Publishers, New Delj
5. Miquel Angelo PR C, Ricardo Nuno C P, Oscar Leandro D S R. Jose Antonio C T, Antonio
Augusto V', 2016, Edible Food Packaging: Materials and Processing Technologies, CRC Press.
Taylor &Francis Boca Raton . F. N )

6. Luciano P, Sara L2016, Food Packg
7. Robertson, G.L. 2006 Food Pack
8. NIR. (2003). Food Pack
Research Bourd, Asi

Food processing and preservation, New Age

d Science. CBS Publishers, New Delhi.

amy. M.2004, Foods- Facts and Principles, New Age
i

ging Materials, Springer cham Heildelberg, New York
aging: Principles and Practice (2nd ed.), Taylor & Francis

, aging Technology Handbook, National Institute of Industrial
a Pacific Business Press Inc.

Food Packaging Technology Lal (BMI087A)
1) To measure the thickness of p

aper and paper boards used in packaging
2) To measure water absorption ¢

apacity of packaging paper
3) To measure the bursting strength of a packaging p

aper
4) To determine the static

and dynamic tensile strength of a packaging paper
5) Determination of water Vvapour permeability (WVTR) of packaging material.
6) To find the amount of coating in a tin plate

7) Determination of a gas transmission rate of packaging

material
!_Course Contact | Contact | Total
code Course Title L P Hr Hr Credit
'BMIOSSA | Food Quality |4 1 4 2 5
and Foodborne
_ Diseases

Course outcome (CO)

On completion of the course, students are able to:

CO1- Evalute the different sensory methods used for the quality determination of various foods.
CO2- Perform various tests to detect the presence of adulterants in foods.

CO3- Understand the various food laws and standards.

CO4- Understand the various lab practices in food quality

CO3- Understand the importance of Quality Control and Quality Assurance,
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Unit 1
PO, Joisoni Yy .
Baclerial : Food Il‘TSO"i“1l€ by Srr.*phy!ucnc.:‘z.'.s', Clostridiym perfringens, Clostridium botulinum,,
salmonella. Brucella, E. coli, Shigella, Bacillus cereys, Yersinia enterocolitica, Vibrio cholerac.

el onocvltogenes - F T . ; ) ”
Lisieria MMONOCYOK Fungi Mycotoxins — Aflatoxin, ochratoxin, trichothecenes.

ST o - - $
Roguefortine. lroto.r.ozfs + Entamoeba  histolyticq, Giardia; Seafood Toxicants: Shellfish
poisoning - ciguatera poisoning

: s . ~ Scombroid fish poisoning - viral gastroententis, infectious
hepatitis, poliomyelitis, Viral Diarrhogg — Rotavirus — Norwalk virus Control of food bome
discascs

Unit 11
gensory evaluation - definition and importance of sensory evaluation in relation to consumer
acceptability ar{ld economic aspects-factors affecting food acceptance-terminology related to
sensory evaluation - scoring procedures: types of tests £)
judges-requirement  of  sensory evaluation-samplin
measurements. Chemical methods useq in quality
peroxide value, Acidity/ acid

-panel selection-screening and training of
¢ procedures-factors affecting sensory
evaluation-Moisture, PR. HM, TVBN,
value detection of'aclulteranis, Microbiological evaluation

Unit 111
Food laws and standards - Food regulations, grades and standards - Food safety objectives -
National food legislation/ authorities and their role - product certifications: ISI mark of BIS,
AGMARK, FPO, MFPO, intemational organization and agreements-food and agricultural
organization (FAO), Concept of Codex Alimentarius/HACCP /USDA/ISO 9000 scries
/13022000 / Government regulatory practices and policies/FDA perspectives / PFA act and rules
- Food Packaging and labelling

Unit IV
Introduction, principles of sanitation, sanitation chemicals, disinfectants, sanitation methodology,
sanitation procedures, CIP and COP- evaluating the effectiveness of sanitation programmes -
Good Manufacturing Practices (GMP) and Good Laboratory Practices (GLP) in pharmaceutical
industry - Regulatory aspects of quality control - ISO, WHO and US certification

Unit V
Importance and functions of quality control - Methods for quality assessment - Sterilization
control and sterility testing (heat sterilization, D value, z value, survival curve, Radiation,
gaseous and filter sterilization) - Sampling and specification of raw materials and finished
products - Statistical quality control — A comparison of Quality Control and Quality Assurance -
Use of microbiology methods in a Quality-Control system - Use of microbiology methods in a
Quality Assurance system



APPING COURSE OUTCOMES [ ¥ A rarrore .
M o OMES LEADING 10 T ACHIEVEMENT OF PROGRAM OUTCOMES:

Coursc
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3 = Highly Related; 2 = Medium; | = Low —— ———1 - ]
Suggested Readings:
I. Read G. and Nogodwanithana (1991) T it
‘ . Yeast Tecl v nd k, Van
Nostrant, Reinhold, New York. st Technology, 2™ Edition, AVI Boo
2. Lee B.H. (1996), Fundamental of Food Biotcchnology, VCH Publishers
3, Goldberg. 1. and Williams R, (1991), Biolcchnolugy and Food Ingredients, Van Nostrant.,
Reinhold, New York.

4. Joshi V.K. and Pandey A. (1999), Biotechnola
Publisher and Distributer, New Delhi.

5. Marwaha S.S. and Arora, J K. (2000), Food P
tech Publishers Inc., New Delhi.

6. Frazier W. C. and Westhoff D.C. (1995). Food Microbiology.
Hill Publishing Company Limited, New Delhi

7. Adams M.R. and M.O. MOSS (2005). Food Microbiology. st edition. Reprinted, Published
by New Age International (P) Limited. Publishers - New Delhi

gy: Food Fermentation Vol. 1 & 2, Education
rocessing: Biotechnological applications, Asia

Fourth Edition. Tata McGraw

Food Quality and Foodborne Diseases 1.ab (BMI089A)
1) To find out the ash in the given food sample
2) To find out the amount of crude protein in a given food sample
3) To find out the amount of crude fiber in a given food sample
4) Sensory Evaluation of a food product by Preference Test-Hedonic Rating Scale
5) Sensory Evaluation of a food product by Descriptive Rating Test- Star Diagrams
6) To examine total plate count of given food sample,
7) To identify the gut miero biota in given food sample through specific medium

[ Course B [ Contact | Contact Total
' code Course Title L. P Hr Hr Credit
BMIOS0A | Daiy |4 |1 |4 2 5
Microbiology
|
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Course outcome (CO)
On completion of the course, students are able to:

col .Understand the pathogenic microorganisms transmitted through raw milk.
Coz.Undersland the preservation technique of milk
C03-Analyze the composition of starter cultures and their use in dairy products
C04-Analyze the various type of disease transmitted by raw milk.
05-Analyze the culture dependent and culture independent techniques for quantification of
microorganisms from dairy products.

Unit I
Composition of milk of different animals — classes of milk - Microorganisms of conce
Factors influencing microbial growth in milk - antibacterial properties of milk - Scop

microbiology

m in milk -
e of dairy

Unit IT
Preservation techniques in milk and milk based products — Asepsis, removal of microorganisms,
anaerobic conditions, high and low temperatures, drying, imradiation, Chemical and bio
preservatives and food additives

Unit 111
Products from milk: market milk — condensed and dry milk products
Dairy Products: Starter cultures: their isolation, production, maintenance, bioc
. Products: Cream Cheese, yogurt, butter and Indigenous dairy products of India — probiotic

—frozen desserts Fermented
hemical characters

dairy products
Unit IV
Human pathogens transmitted through raw milk and other dairy products: Bacillus cereus,
Campylobacter jejuni, Escherichia coli O15T:H17, Listeria monocylogenes, Salmonella spp.,
Yersinia enterocolitica. Diseases transmitted through milk: brucellosis, tuberculosis, Q fever
Unit V
in milk - SPC, MBRT, alkaline phosphatase test,

Quality analysis of milk: platform tests
butter fat content test - FSSAI standards of

Resazurin test, clot on boiling test, titratable acidity,
milk - PMO - MMPO

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course - Prog ram Outcome
| Outcome | PO1 | PO2 | PO3 | PO4 | POS PO6 | PO7
eor | 9| af i 3 3 2
CcO2 3 2| 2 ! | 2 1
C03 2 1l 3] 3 2| 1 2
_cos | 3] 2 3 21 1 2 2
Cos 2 | 2 1 2 2 I ]
| :
N A~V 0
U‘/ \. b W




3 =Hig

hly Related; 2 = Medium; 1 = Low

Suggested Readings:

. Frazier W. C. and Westhoff D.C. (1995). Food Microbiology. Fourth Edition. Tata McGraw
Hill Publishing Company Limited, New Delhi

2. Adams M.R. and M.O. MOSS (2005). Food Microbiology. 1st edition. Reprinted. Published

by New

Age International (P) Limited. Publishers - New Delhi

3. Robinson R.K. (2002) Dairy Microbiology: Milk and Milk Products.3rd Edn.Wiley
Publishers.

4. Banwart JM. (1987). Basic Food Microbiology. Ist edition. CBS Publishers and Distributors,
Delhi, India

5. Stanbury PF, Whitaker A and Hall SJ. (2006). Principles of Fermentation Technology. 2nd

edition,

Elsevier Science Ltd

6. Betty C. Hobbs, Food Microbiology, Amold-Heinemann Publishing Private Ltd
7. Hammer B. W. and Babal, Dairy Bacteriology, Prentice Hall Incorporated

8. Jay J.

M., Modem Food Microbiology, CBS Publishers and Distributors. New Delhi. India

Dairy Microbiology Lab (BMI091A)

1)
2)
3)
4)
5)
6)
7)

| Course
code

Sensory evaluation of milk

Chemical evaluation- Moisture, PR, HM, TVBN, Peroxide value, Acidity/ acid value
Detection of adulterants.

Enumeration of coliforms in milk.

Quantatitive analysis of milk by SPC.

Enumeration of MPN in milk.

Enumeration of TPC in milk.

Contact Contact Total
Course Title L P Hr Hr Credit

BMI092A | Food Law and | 4 1 4 2 5

Standards

Course outcome (CO)

On completion of the course, students are able to:

CO1Understand the information relating to food laws and regulations.

CO2 U

1derstand the law making process as it applies to food and food lechnology

CO3 Understanding and interpreting information on food labels.

CO4 Ax

1alyze the major food law legislation and its importance to current regulations.

COS5Analyze the the role of regulatory a gencies in enforcing current food laws.

Unit I
-— | o
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Intreduction 1o food laws. prevention, of food adulters

| 1 TN e areamible TR
defimton. primary food, kinds of adulteTation in the ace ot $ court
e NN the oo & rtacie held as court

mishranded food. functional reSponsibilities nf . : ;
SorEes varogs ayti T LR WO - TEl 4

of imspectons

. Unit ]

Food safety and Quahity Tequiremente

1r
-1 "
i) S o PR e — & .
YOlumntas I _Cq_:“ Lordt o

provision prescribed under PFA A¢y |
adulteration act (PFA.1954) 4,
ensuring food safety

954 and rule 1955 Enforcement of prevention of food
Slate povernmen. minastn :
and quality in India

3 b stk i
&S, Gepartments rosponsihle (or

Unit 111
(FSSA 2006) rules and regulat
6, important provision of FSSA. essents
Unit IV

tial commodities act
Statutes of Codex alimentanus comnussion, need for

Food safety and standards a¢q 2006
India, salient features of FSS A 201

wns 2011, existing food law i

Codex alimentarius commission(CAC)
hann.nnw.mg ntional standards wit) codex. WTO implication. SPS ——
relation between the codex and WTO.

Unit V
Customs act and impor control regulation, and other law related 1o food products, legal
Metrology, provisions of weight and measures act 1976, the insecticides act 1968, Consumer
Protection Act 1986, Customs Act 1962.
MAPPING COURSE OUTCOMES LEADING TO THEACHIEVEMENT OF PROGRAM OUTCOMES:
Course | _q______l’t_qm@ﬂsér_m._- i
Outcome | PO1 | PO2 | Po3 L P04 PO PO6  pO7
Ol 2 ! 1Y
_co2 | 2| 2 1 1IN
Co3 3 1 Y Y Y
CO4 3 ! 3 2 1] 2 9]
COs 2 2 1 2 2 1 1]
3= Highly Related; 2 = Medium; 1= Low -

Food law and Standards Lab(BMI093A)

1. Case study of any food industry (food processing and packaging where laws applied)

Suggested Readings:




1 Kiwon Prabhakar{2016) A Practical Cude 1o Food

d Laws snd Reguiataons Bloomsdur
mmcha
2 Rman Nuhawan (2016) Food Safe and Sandards Aoz X0k Rules & Rewulatons-
[LRCO 22" edition T T :
1 Virag gupta (2019) The food safety and standard act. 2006 akane weth rles 28

I'{‘glllillli‘!1‘~ as amended upto 15 APR IL. 2019 172 edriom cenmercs:’ lrn oublshers
(India) vt LAd < SOTUON LN 3

4. Adams MR and M O. MOSS (2002, F

ood Micobwology |5t adinon Reprinted
Published by New Age Intemnational (p) |

. imited. Publishers - New Delh
5. Srilakshmi.B..2005, Food Science., New Age Itemational (P) Limated . New Dellu

Course | .y , Contact  Contact  Total
codc | Course Title | L P Hr Hr Credit
| P S . |
BMI094A Microbial | 4 ] rE— 5

Toxins and |

‘ Food '|
Protection

Course outcome -((‘6}
On completion of the course, students are able 1o

(01 Understand the microbial toxins and contamination in food
(02 Understand the food toxicity by various microbes and chemical sources
(O3 Understand the general principle of food protection.
C04. Understand the foods protection by physical methods.
(OS5 Analyze the food additives role in various food
Unit 1

Microbial toxins (endotoxin and exotoxin) and toxoids. source and chemistny of microbial toxins
i contamination of food grains and food products.

Unit 11
Food toxicology: classification, dose, determination toxins n food. naturally occurring toxins
from animals, bacterial and fungal and sea food sources. Food additives as toxicants' antificial
colors, preservatives, sweeteners; toxicants formed during food processing such as nitrosommes.
maillard reaction products acrylamide, benzene, heterocyclic amines and aromatic hydrocarbons
and irradiation, risk of genetically modified food. food supplements, persistant organic
pollutants.

Unit 111
General principles of food protection: methods of food protection, asepsis, maintenance of
anacrobic conditions, protection by use of high temperature © Thermal death ume, heat resistance

WA ;
7
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of microorganisms, - determination of thermal death process, protection by use of low

femperatures: Growth of microorganisms at low temperatures, effect of subfreczing and freezing

\emperatures on microorganisms.

. Unit IV
Protection by drymgi melhf}ds of drying, factors in the control of drying, microbiology of dried
foods, fooq protection with modified temperature: definition, primary effect of C 02 on
microorganism, the safety of Map foods, spoilage of Map and vacuum packaged meats.
Unit V

Protection by food additives: the ideal antimicrobial protection, food additives, added
preservatives, developed preservatives, protection by Radiation: Ultra Violet radiation, ionizing
radiations, Gamma rays and Cathode rays, Microwave processing.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course | Program Qutcome

Outcome | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7
Co1 3 2 1 2 1 2 0
coz | 9| 2 0 1 2 1 1
co3 | . 1 2 ] 1 2 1
cod | 2 | 2 1 0 0 1 2
cos | 3 | 3 2 1 0 2 1

3= Highly Related; 2 = Medium; 1 =Low

Suggested Readings:
1. Introductory foods, Bennion M. and Hughes, D. (1975), Macmillan publishing Co., New

York.
2. Food facts and principles, SakuntalaManay and shadaksaraswamy, M (1987) Allied

Publishers, New Delhi.

3. Microbial Biotechnology by Glazer AN & Nikaido H., 2nd Ed., Cambridge University Press,
2007

4. Molecular Biotechnology by Glick BR, Pastemak JJ & Patten CL, Ed. IV, ASM Press, 2010

5. Biotechnology: A text Book of Industrial Microbiology by Crueger W, Crueger A, 2nd Ed.,

Sinauer associates, Inc.1990.
Microbial Toxins and Food Protection Lab (BMI095A)

1) Detection of microbes from spoiled meat, ¢gg and fish.

2) Isolation and identification of Salmonella, E. coli, Listeria, Proicus, Shigella and Vibrio

Spp. o
3) Isolation and identification of Staphylococcus aureus using Baird parker agar.
4) To determine the LDsp value of common microbial toxin 1.e. aflaloxin, enterotoxin .

5) To study the antibiotic sensitivity patierm and MIC for different food pathogen.
50
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6) To isolate and determine the food spoi
- ] ,
7) Biochemical characterization of puz?;‘ °8¢ psychrotrophs from frozen food.

; . . edb : . . . .
8) Microbial analysis from the chemical acterial strains for identification.

: . g Y pres :
9) Detection of microbial toxin from infecl]::d fz:djsf;(:li ’;?‘e':‘l-
€d 10o0d.

______1\[&‘

Course Course Title L P Contact | Contact | Total

code Hr Hr Credit

BMI 096A | Introductionof |4 o | - P —

| Medical . 2 5
Microbiology

-

Course outcome (CO)

On completion of the course, students are able to:
COl1-Remember the history and classification of

; ) pathogenic and medicinally important
MICrOOTganIsms.

C02-Understand genf:ral characteristic, epidemiology, pathogenicity, diagnosis, prevention and
control of Tuberculosis, Typhoid, Tetanus and Leprosy.

CO3- Understand the diseases such as flu, Mumps, Measles, Polio and Hepatitis B, Malaria and
Leishmaniasis

CO4- Understand the sexually transmitted diseases (STD) and remember the generation of
antibiotics and their mode of action on microorganism.

CO3- Understand the Transmission of pathogens including air bome, contact transmission and
vector based transmission.

Unit 1

Discovery and History of pathogenic microorganism. Contribution made by eminent scientist’s
related to medical microbiology. Classification of medicinally important microorganism. Normal
microflora of the human body: Importance of normal microflora, normal microflora of skin,
throat, gastrointestinal tract, urogenital tracl.

Unit II

Characteristic of infectious disease. Discase cycle (source of discasc. rescrvoir, carriers).
Bacterial diseases, epidemiology, pathogenicity, laboratory, diagnosis, prevention and control of
Tuberculosis, Typhoid, Tetanus and Leprosy.

Unit 111

General account of viral diseases; Pneumonia, flu, Mumps, Measles, Polio, Hepatitis B, Discase
caused by Protozoan; malaria and leishmaniasis, amoebiasis.
| ~
| e
. |>

Unit IV




Brief account of STD diseases.

: Antibiot; T . of
action of antibiotic on microorgan 'biotic Ist, Iind, Hflrd and advanced antibiotics. Mode of

ism (in brief),

Unit V

General account of fungal diseases

o myco issi Al
bome,contact transmission and veetor ycoses, subcutaneous. Transmission of pathogens (Air

transmission).control measures.

MAPPING COURSE. SLE
ﬂ_.w___'_ﬂmms LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course Pro
Outcome | PO1 | P07 | po3 | m;lo?tmiﬂn;)s PO6 | PO7 |
C8 1 Y Y ! 2| 1
L 3 A 3 2 I 2
| Co4 | 3 3 2 1 2 2
e 2 2l 2] 2 1 3

3= Highly Related; 2= Medium; 1 = Low
Suggested Readings:

1. Ananthanarayan R and Paniker CKJ, Textbook of Microbiology. T"edition, 2005, University
Press Publication.

2. ﬁroo}cs GF, Cal;l'{)ll‘].(C, Butel J§ and Morse SA. Jawetz, Melnick and Adelberg's, Medical
Microbiology, 24" edition, 2007, McGraw Hill Publication.

3. Goering R, Dockrell H, Zuckerman M and Wakelin D.,Mims’ Medical Microbiology. 4"
edition, 2007, Elsevier.

4. Joklik WK, Willett HP and ZinsserADB, Microbiology, 19" edition, 1995, Appleton-
Centuary-Crofts publication.

5. Willey JM, Sherwood LM, and Woolverton CJ. Prescott, Harley and Klein's Microbiology,7"
edition, 2008, McGraw Hill Higher Education.

Introduction to Medical Microbiology Lab (BMI097A)

1) Direct examination of infected tissues (skin) for dermatophytes.

2) Isolation of microorganisms from wound infection.

3) Isolation of microorganisms from teeth crevices.

4) Examination of microorganisms of sputum.

5) Isolation of enteric pathogens (Salmonella and Shigella).

6) Estimation of urine bacteria by pour plate method.

7) Determination of antibiotic susceptibility of a given microorganism against
various antibiotics.

8) Demonstration of various routes for drug delivery to humans.

Contact Contact | Total
Course code | Course Title | L. P Hr Hr Credit

BMI010B | Immunology |4 1 4 2

|

52
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Course outcome (CO)

On completion of the course, students are ab|e to:
C01- Understand the immune system and lymphoid organs

2. tan . 3
coz U.ndel.s d and apply 10 evaluate the structure, classes, interaction and function antigen
and antibodies.

CO3- Understand the complementary pathway and structure, function of MHC.
C04- Understand the auto-immune dj seases,

€05- Understand about types of vaccines, immunodeficiency and autoimmunity.

) . . Unit I
QverCW ofllmr‘nu]ne system; innate immunity and adaptive immunity. Cells and Organs of
immune system: }q11pl1oc}1§s. mononuclear phagocytes, granulocytic cells, primary and
secondary lymphoid organs, mixed leucocytes culture (MLC)

, ; ) Unit 11
Antjgms,Pl:}rIDE?gr:ef ot an}\‘fms- AdJUVan!S, Haptens. Antibodies: Basic structure, classes and
function, ! [)t' al sera, _onoclonal‘ antibodies, Antigen- Antibody interaction: precipitation
reaction, agglutination reaction, neutralization reaction, lytic reaction and phagocytic reaction.

Unit 111
Complement pathway (Classical and Alternative pathway), Major histocompatibility complex:
class 1 & class II MHC antigens, antigen processing Structure and functions, organ transplant,
transplantation immunology

Unit IV
Auto-immune diseases — autoimmunity & auto-immune diseases, factors contributing
development of auto-immune diseases, mechanism of development, breakdown of self-tolerance,
rejection of transplants, molecular mimicry, diagnosis & treatment of auto-immune discases,
replacement therapy, suppression of auto-immune processes, nature of auto-antigens,
immunodeficiency, AIDS.

Unit V
Immune System in Health and Disease: Brief introduction to Vaccines, Immunedeficiency and

autoimmune disorders, Vaccines & Vaccination — adjuvants, cytokines, DNA vaccines,
recombinant vaccines, bacterial vaccines, viral vaccines, vaccines to other infectious agents,

tumor vaccines, principles of vaccination, passive & active immunizalion.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM QUTCOMES:

—Course | Program Outcome
Outcome | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7
o1 gl 1
- C0o2 2 2] 2
. co3 | 2} 2, 1
| eod ] 3 o 0
COs 3 2] 0
3 = Highly Related; 2 = Medium; 1 = Low
I
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K. Lichtman AH, Pillai S, ¢
Abbas AK. i 1S, Cellular
1. 2007, saundcm‘]’uglllt;auom Phila delphia and Moleeylar Immunology. 6 edition.
~ 1ves P. Martin S, Burton D, Roj _—
D [ves P Ma S ol [M, R - .
‘!05 6. \Vi]e)f.Blac]nnrc]I Scientific Publicalio‘::“ Sxigidenhal Im
Goldsby RA. Kindt TJ, Osborne BA Kuby's Immun{;] -
. H.Freeman and Company, New York. ogy, 6"edition, 2007.
Murphy K, Travers P, Walport M . Janews

munology, 11%edition.

) geience Publishers, New York. ¥'s Immunobiology, 7*edition, 2008, Gerland
. Peakman M, anthergani D, Basic and Clin :
S ogstone Publishers, Edinberg, o mmunology, 2“edirion. 2009, Churchil

6. Richard C and Geiffrey S., ImrnunologY- 5lhcdi{ion, 2009, Wiley Blackwell Publication

[mmunology Lab (BMI011B)

| pemonstration of the bacterial flora of (he skin

3) Demonstration of dermatophytes. '

3) Isolation of microbial flora of mouth (from saliva)

4) Isolation of microbes from upper respiratory tract tﬁ'om throat)

5) Isolation of enteric pathogens (Coli form bacteria). '

6) Determination of human blood group.

7 Determination of blood group along with Rh factor.

8) Demonstration of the Widal test.

9) Determination of RBCs in a given blood sample.

10) Estimation of WBCs count in a given sample.

11) Determination of differential leucocytes count (DLC) in given blood sample.
12) Determination of hemoglobin content in a given sample.

13) Determination of haematocrit (PCV) level of provided blood sample.

| Course ], Contact | Contact | Total

| code Course Title L | P Hr Hr Credit
BMI0O98A General 4 1 4 2 I! 5

| Pathology

Course outcome (CO)

On completion of the course, students are able to:

CO1 Understand the general cell injury and adaptations.
C02 Understand the physiology of inflammation.

(03 Understand the Haemodynamic Disorders.

C04 Understand the collection of specimen.

COS Understand the handling of the samples.
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Unit I

cell Injury and Cellular Adaptations. a) Norma| Cell b) Cell Injury- types of cell injury. etiology
of cell injurys morphology of cell injury, cellular swelling (in brief). ¢) Cell death: types-

ﬂum]}rsis, Necrosis, ?Puptosis & gangrene, d) Cellular adaptations-atrophy, hypcrtrnphy.
h):pcrplﬂsiﬂ & dysplasia.

Unit 11

inflammation a) Acute inflammation - vaseylar event, cellular event, inflammatory cells. b)

Chronic Inflammation - general features, granulomatous inflammation, tuberculoma.

Unit 111

Haemodynamic - Disorders : Oedema, hyperemia, congestion, haemorrage, ~circulatory

disturbances, thrombosis, ischaemia & infarction, Neoplasia: Definition, how does it differ from

hyperplasia, difference between benign umor and malignant tumor. Healing Definition, different
phases of healing, factors influencing wound healing,

Unit IV

Collection and Transportation of Specimen General Principles, Containers, Rejection, Samples-
Urine, Faeces, Sputum, Pus, Body fluids, Swab, Blood.

Unit V

Care and Handling of Labortory Animals Fluid, Diet, Cleanliness, Cages, ventilation,
Temperature, Humidity, handling of Animals, Prevention of disease. Disposal of
Laboratory/Hospital Waste Non-infectious waste, Infected sharp wasle disposal, infected non-
sharp waste disposal.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM QUTCOMES:
Course l Program Outcome

Outcome | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7
- co1 2 I I I 0 1 1
C02 2 2 1 1 0 | 2
C03 2 2 2] 1 0 I 1
CO4 3 3 3 2 3 2 0
cos | 3 2 3] 3 2 2 0

3= Highly Related; 2= Medium; 1 = Low
Suggested Readings:

1. Murray PR, Baron EJ, Pfaller MA, Tenover PC and Yolken RH (Eds): Manual of Clinical
Microbiology 6 th Ed. American Society for Microbiology, Washington, DC 2005,
2. Woods GL, Washington JA: The Clinician and the Microbiology Laboratory, Mandell
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V

. Ananthanarayan & Paniker's Textbook of Microbiology, 8th Ed., Orient Longsman, India;
2
09- =y g
iﬂBﬂjlc}] and Scott’s D1agnosf|c Microbiology 9th Ed. C v Mosby, St. Louis, 2003.
¢ prooks, Geo F Jawetz Medical Microbiology 22d g, Mc Grew Hill 2001.

Ge peral pathology Lab (BM]OSIQA)
1) Components aqd setting of the Compound microscope.
2) Focusing ofobglect.
3) Useof low & hlgh. power objectives of microscope.
4) Use of oil immersion lens.
5) Care and Mainlm{ance of the microscope.
6) Different types microscopy - » Dark field microscopy * Fluorescence Microscopy
7 Electronic Microscopy in brief,
§) Preparation of swabs/sterile tubes & bottles.
9) Preparation of smear.
10) Staining.: Gram & Zichl -Neelsen staining,
11)Identification of Culture Media.
12) Identification of common microbes.

Cours¢ . Contact | Contact | Total
code Course Title L P Hr Hr Credit
"BMII00A | Clinical 4 I 1 : S

Biochemistry

Course outcome (CO)
On completion of the course, students are able to:

CO1 Analyze the spectroscopic techniques.

€02 Understand the physiology of water and mineral metabolism

€03 Understand the Renal Function Tests, electrophoresis, PCR, autoanalysers.
C04 Analyze the cardiac profiling.

€05 Analyze the biochemistry profiling of the macromolecules in the cell.

Unit 1

Photometry Definition, laws of photomelry, absorbance, transmitlance, absorption maxima
instruments, parts of photometer, types of photometry—colorimetry, spectrophotometry, flame
photometry, fluuorometry, choice of appropriate filter, measurements of solution, calculation of
formula, applications.

| J fzw




Unit 11

er Mineral Metabolism Distribution of fluids ;
wate ;

; — 0 the body, ECF & ICF, water metabolism,
Jration. mineral metabolism, macronutrients (pri

dehy . & HHle Aigs ; ncipal mineral clements) & trace clements.
Liver Functions ¢ t 'T“‘SS”“‘“‘- Carbohydrate metabolism, Protein metabolism .Lipid
4 . sasurements of s ' \ i i . .

ctabolism Meast €rum enzyme levels 4.Bjje pigment metabolism. Jaundice. its

1nd their biochemical findings.
ypes
Unit IJ1

Renal Function T"ES;:LT;EOUS_ T_CSIS, GFR & Clearance, Immunodiffusion Techniques,
padioimmunoassay Principles & Applications. Electrophoresis - Principle, Tvpes &

plicaliﬂl'fs' Polymerase Chain Reactiop - Principle & Applications ,Autoanalysers - Principle
g Applicalions

Unit IV

viamins, Fat & water soluble vitaming, sources, requirement, deficiency disorders &

piochemical @ctions. Cardiac Profile - In brief Hypertension, Angina, Myocardial Infarction,
pattern of Cardiac Enzymes in heart diseases

Unit v

pifferent methods of Glucose Estimation Principle ady
methods. Different methods of Cholestero] Estimation Pri
different methods.

antage and disadvantage of different
nciple, advantage and disadvantage of

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course Program Qutcome |
Outcome | PO1 | PO2 | PO3 | PO4 | P05 | Pos | PO7 |
Co1 1 2 1 1 | 0 3
[&0)) 2 3 1 1 2 1 2
€03 1 2 2 2 3 2 1
€04 2 2 1 1 2 0 1
€05 1 3 2 2 3 2 3

3=Highly Related; 2= Medium; 1 = Low
Suggested Readings:

I. Mumay PR, Baron EJ, Pfaller MA, Tenover PC and Yolken RH (Eds): Manual of Clinical
Microbiology 6 th Ed. American Society for Microbiology, Washington, DC 2005.

2. Woods GL, Washington JA: The Clinician and the Microbiology Laboratory, Mandell

3.GL, Bennett JE, Dolin R (Eds): Principles and Practice of Infectious Disease 4th Ed. Churchill
Livingstone, New York, 2002.




, gtokes, M.W.D. Wren, G.L Ridgwa
4 If‘lj I_: (h Edition. y. Clinical Microbiology Tth I:d. Hodder - Arnold

(&
|1narc\’"‘ & Paniker’s Textbook of Mlcmhmiog} 8th Ed.. Orient Longsman. India:

nd Scott’s Diagnostic Microbiology 9th Eq. C
s, Geo F Jawetz Medical Microbiology 22ng Eg. \I:rl?gsrl::}:k E;S:éj o
' Hi

oller: LE‘“" Topley and Wilson's Microbiology and microbial infections Vol 7: 9th Ed.

(i'niﬂ" Biochcmistry lab (BMI101A)
1) Blood urea estimation
7) Geruim creatinine estimation
Serum uric acid estimation
4) Serum {otal protein estimation
5) Serum albumin estimation
§) Serum globulin estimation
7) Serum glucose estimation
5) Total cholesterol estimation
g) HDL cholesterol (direct) estimation,
1{}] LDL cholesterol (direct) estimation
1) Triglyceride estimation
12) Serum Bilirubin total estimation
13) Serum Bilirubin direct estimation
14) Serum amylase estimation
15) Serum GOT (AST) estimation
16) Serum GPT (ALT) estimation
17) Alkaline phostase estimation
18) Acid phosphatase estimation
19) Serum sodium estimation
20) Serum potassium estimation
21) Serum chloride estimation

| Course Contact | Contact | Total
code Course Title L P Hr Hr Credit
.BMIIHZA Automationin |4 1 4 2 5
| Medical
Microbiology
Coursc outcome (CO)

On completion of the course, students are able to:

(.;%/ it b
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.rstand the precipitation assay
0l Undc.-mud the physiology of inflammation.
-02 Uudﬁ'f:”nd the Haemodynamic Disorders.
~03 U"dcr;l;md the collection of specimen.
04 U"gc;mﬂd the handling of the samples.
(05 Under Unit 1

roduction, meaning,

stomation - Int advantages, history. Precipitation assays: Double diffusion

g thod ouchterlony techniques), Counter imm“meicc‘l’ophorcsis, Radial immunodiffusion,

me itative unmunoclcctrgphoresm. Immunonephelometry, Immunoelectrophoresis,
0a unofixation (immunoblotting), Western blot

[

Unit I1

ssay based on agglutination: Bacterial agglutination, Hemagglutination. Agglutination of inert

A ated with antigen or antibody.

panicltﬁ co
Unit I1I

Tests based on complement fixation. Test based on immunofluoresence, Immunofluoresence
tests in microbiology, Qunatitative immunofluoresence assay, Immunofluorescence tests for the
Jetection of auto-antibodies, Immunofluorescence tests to detect tissue fixed antigen-antibody

Cl}mp Ic‘.‘(-

Unit IV

Flow cytometry-surface staining, —cytoplasmic staining, DNA-analysis, sorting, Radio
jmmunoassay, Enzyme immunoassay; Cell culture- primary, secondary and those using
established cell lines.

Unit V

Latest trends in Automation, Biochips, Lab on a chip (LoC), Nanosensors- advantages and
disadvantages, PCR and its clinical applications.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course Program Outcome
Outcome PO1 PO2 PO3 PO4 POS5S PO6 PO7
CO1 2 2 3 2 3 3 1
| CO2 1 3 3 3 2 1 2
cos | 2] 2] 2 2 3 0 1
CO4 3 2 3 0 2 1 2
|  CO5 1 3 2 2 3 3 1

3=Highly Related; 2= Medium; 1 = Low
Suggested Readings:




K, Lichtman AH, Pillaj S., Ce
I ?(;J{;J;msﬁunders Publication, 1’hilauclt:lphli!:.la]r i Molecula T
bcl\:cs P, Martin S, BUI'IU:'.'I D? Roitt ]M_, Roj
2006, Wi]cy-Bl:_ickw ell Scientific Publication
Goldshy RA, Kindt TJ, Osborme BA Kuby
W H.Freeman and Company, New Yo}
Murphy K, Travers P, Walpont M., Jan
gience Publishers, New York,
Nakara and Choudhary,
Tata Mc Graw Hill -
Lodish, Berk, Malsqdara, Kaiser,
odition 2016, W.H. Freeman and

A=)

1t's Essential
y Oxford,

s lrnnmnralugy1 6"

¥
eway’s Inununnbinlngv 7

Instrus i
mentation easurcmenyg and analysis

Krieger

on : leursky, Darnell, Molecul

ytomation in Medical Microbiology 1 a1, (BMI11034)

) Various experiments using ELISA .

7) pemonstration of PCR.

1) Demonstration of Semi~Autoaualyzcr or ful]
4) Dot ELISA.

5) Genotyping of candidate genes for diseases by RFLD,
¢) Encapsulation of mammalian cells,

7) Isolation of cells from Chick embryo,

§) Establishment and maintenance of primary
9) Subculture of monolayer cells.

10) Subculture of suspension cells.

Y automated analyzer,

cell cultures,

Im munology,

Ind R

unology, 6"edition,

11 “‘cdilinn,

edition, 2007,

cdili{)n,2008, Garland

dition , 2010,

ar cell biology,8™"

Course | 1T __-Co—nacl_' ahlacl _'i"al
code | Course Title | L P Hr Hr Credit
'BMII04A | Human |4 1 4 2 5 N
Anatomy and j
| Physiology |

Course outcome (CO)
On completion of the course, students are able to:

COI Understand the general anatomy of the various system of human.

(02 Understand the physiology of cardiovascular and gastrointestinal syslem,
C03 Understand the physiology of Endocrinology and urinary system,

€04 Understand the physiology of nervous system of human.

COS Understand the physiology of skin, car and nosc.

Unit |
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s oheas Slrucu,m & functiop b)
@™ Nervous ¢) Lymphatic $Y510111 2. Sys
Muscu ﬂf} Respiratory system ¢) Digestive )
’ om f) Nervous system,

lissue - Epitheliym Conn

lemic Bygice Features of '
m d) Excrcmr_v System ¢)

CClive - Scleroys -
a) Cardiovascular

Genital (Male &
I0) syst

Unit |1

 getue & function. 2. Blood a) Blgg cells b) Haemoglobin ¢) Blood groups d)
ih | 3, Cardiovascuylar system Heart rate,
cycle, cardiac output, blood pressure, hypertension, radial pulse 4. Res
Jjon D) Functions ¢) Lungs Volumes and capacit

es 3. Gastrointestinal System Process of
jjgestion jn various parts.
(I

L ot Factors ¢€) Anacmia & Ilnmunogiobu]in5
w18
(ol

Unit I1]
- ology a) List of Endocrine Glands b
E

£retion system a) Structure of nephron b)
X

) Hormones; Their sccretion and functions,
‘ Urine formation, Excretion system a) Stru
ine formation
ab) Urine
nephi

cture of

Unit Tv

Theory ¢) Neuro Muscular Junction d)
wallerian Degeneration €) Motor Nervous system - U

Pper motor neuron system - Lower motor
qcaron system ) Sensory nervous system 2) Sympat

hetic Nervous system h) Parasympathetic
pervous system
Unit V
Skin - Function & Structure Muscular System, Classification of museles & their functions,
Special Senses - Eye & ear

MAPPING COURSE OUTCOMES LEADIN
Al =

G TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

| Course ‘ Program OQutcome '|
Oucome | PO1 | PO2 | PO3 | PO4 | pos PO6 | PO7
o1 3 2 1 0 1 1 2|
" co2 2 ) 1 1 0 2 1
03 3 3 2 I 1 1 3
€04 2 2 1 0| 0 1
| cos 2 3 2 ol of o ]

3=Highly Related; 2= Medium; 1= Low

Suggested Readings:

I Guyton. A. Text Book of Medical Physiology, Elsevier Publication

2. Ganong, W.F Reviews of Medical Physiology Lange Publication
3. Khurana 1, Text Book of Physiology

4.Beme V Principal of Physiology Elsevier Mosby Publication
- Clinical Anatomy for Medical Students, by: Richard S. Snell
6. General Anatomy, by: Vishram Singh

( &? %E,\ﬂ‘ \

4



Analomy: by: B.D.Chaurasia
) Goﬁfrﬂ' ‘n + for Medical Students, by; Inderh, Singh

I

ologY . e
§ I{mb?}mk of Histology. by: Inderbir Singh
0

satomy and Physiology Labs (BM1105y)
an
lh‘n“'

iion on the following:
W00 extremity: G ngs g
e gupertor c,\l_rumt_y - J‘Cncra] features & identification of clavicle, sc
;1(1;1,5.1;111;‘, identification of the skeletoy of hand €, scapula, humerus,
¢ .
- General features for thoracic vertep, ,
ThoraX: erebrae — {ypical : %
2) aypical sternum. ¥pical and atypical, ribs-typical and
e oor Extremity: General features :
Inferier of hip bone, fem b 1
: dentification of the skeleton foot. ur, patella. tibia. fibula,

nd Pelvis: General fi
) Abtli"‘“c“ “ il < calures Of. eleventh and twentfth ribs, lumbar vertebrac -
r)rplcﬂl and atypical, sacrum, coceyx, pelyis — male and female.

5 Brain: General feature of basis crania intema., skull cap.

6 Head and Neck: General features of skull,
bone, ear ossicles, general features of cervj

7 Recording the arterial pulse.

) Recording of Electrocardiogram.

9) Recording of human blood pressure.

10) To study the effect of change of posture on blood pressure.

1) To study the effect of moderate exercise on blood pressure.

2) Examination of Nervous system.

13) Examination of motor system.

14) To map peripheral field of vision with perimeter.

15) To find out acuity of vision.

16) To test colour vision.

17)To demonstrate light reflexes and accommodation reflex.
18) To assess the hearing of individual.

identification of individual skull bones, hyoid
cal vertebrae typical and a typical.

Course Contact | Contact | Total
code Course Title L P Hr Hr | Credit
BMI106A Parasitology |4 1 4 2 5

Course outcome (CO)
On completion of the course, students are able to:

(01 Understand the term parastism and parasites groups.




p rdﬂﬂd the protozoan parasite inf, eclion
pde!s : e :

oL nd qand the malaria parasite infectiop,

L prat .

e nematodes infect ; !
(v hidl.‘ff'mnd the tion and diagnogis

M. issue invade nematodes ; : g
Lo«f 78 {he tissu ‘ €s Infection apg diagnosis
2

(v Unit |

in human.

- paraslism. HOST, Vectors etc, C]ﬁSSiﬁ

caty :
pei™ " hd non  pathogenic protozoa Ne;(;?hofpfl T?]Slles; Phylum Protozoa- general
Oﬂc] v C ? lenl SfRound “rords
F?T\';chuinlhs - class-Cesloda, C]aSS'T"ematOda; Protozoa: Integ; (emaloda)
plat

ica: Life cycle, Morphology, Disease & Lab Diagnosis el Amoctac; Entamocba

Unit I

poelates of inesnelgenialaGiardia lampli ; g oy, Morphology, Disease & Lab
pnsis: Trichomons gmalls : Life cyele, Morphology, Discase & 1 g Dingns . £ o
L-fgcvde- Morphology, Disease & Lab Diagnosis gnosis; E. coli :
ife €y

Unit I

,\1313ﬂ31 Parasite: Plasr,tmdium vivax: Life cycle, Morpholcgy, disease & lab diagnosis;
pifferences between P. vivax, P. malariq, p Jfalcipaum & P.ovgle

Unit TV

Nematodes: Intestinal Nematodes : Ascaris - Life cycle, Morphology,

: ! disease & lab diagnosis ;
Brief discussion about Enterobius vermicularis (Thread worm ) and Ancylostoma duodenale
(Hook worm)

Unit vV
Tissue Nematodes: W. Bancrofti- Life cycle, Morphology, Disease & Lab Diagnosis Phylum

Platyhelminths a. Cestodes - T solium, T. saginata & E, granulosus. b. Trematodes - S.
haematobium & F. hepatica.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course Program Outcome

Outeome | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7
o1
.~ o2
o3
€04
| C0s

Sugg?s?eTi_ReaTdings:

— R R (R o
B (B = = | b2

o [ —= o | — | —
| — | ol el LS
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““dicnl Mycology. K\‘-'f‘m-(‘hung K.J
I i:|~,j|;1(f€][1|’r‘jﬂ. USA.

1oy and Scott's Diagnostic Microp;
pailey M obiology- 11th edirie .«
: weissfeld AS. 2002, Mosby, St. Louis, USA. 1 edition: Es; Forbes BA, Sahm DF,

MLTdiL'ﬂI Microbiology, 3rd edition Eds: M
]-.Dplc\f & \\fi|SOI]‘5 Micr{)bio]()gy ﬂnd Ml
08 Amold, London.

ical Parasitology. Rajesh Karyak ii
Medical MYakarte & Ajit Damle, B
» Books & Allied (P) L1d.. 2003

: logy, 9th edit; :
Medical Immunology, on Eds: Stjes .
& ,\pp]cmn& Lange, Stamford, USA DP, Terr Al ang Parslow TG.1997.

and Benpeyy IE. 199> Lea and Feb
- Lea and Febiger,

CIrMbS- an'd others. 2004 Mosby, Spain
obia| Infections. 10th editjor,. Volumes 1- 6

3

tology Lab (BMI107A)
s

) gjool cxaminalion., ‘

) identification of different ova & cysts in stool samples
) Examination. of blood films including Leishmans s ;
4) Lab diagnosis of parasitic infections,

3) Examination of Bone marrow smears for LD bodies

6) Examination of Hydatid fluid for scolices, hydatid hooklets
N Examination of CSF for Acanthamoehq :
§) Examination of Liver abcess fluid for Entamoebq.

tain for malarial parasites.

l\ Contact | Contact

. Total |
Course code Course Title L P Hr Hr i |
BMI108A | Basic 4 1 3 3 —
| Industrial
| Microbiology
‘ ]

Course outcome (CO)

On completion of the course, students are able to:
CO1- Understand the introduction to industrial microbiology and fermentation

processes.
CO2- Understand the types of bioreactors and measurement of fermentation

parameters.
CO3- Understand and apply industrially microbial strains and fermentation media.

CO4- Understand and apply the down-stream processing.
CO3- Understand and apply industrially relevant products derived from Microbes.

Unit 1

Brief history and developments in industrial microbiology, Types of fermentation processes:
Solid-state and liquid-state (stationary and submerged) fermentations, Batch, fed-batch and

64
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jons.
ous fe! Unit I1
a 1ypical lerCﬁCtOT- Types of b_IOff‘-aClOFSi Laboratory, pilot-scale and production
Cnrnlf"’“m 'Cjnlinuously stirred tank reaclor, air-lift fermenter. Measurement and control of
rs(;n pariﬂ“cwrs: pH, temperature, dissolved oxygen, foaming and aeration.

Unit ITI

- ;mportant mif..:robes and their isolation, preservation and maintenance methods.
Indusmad synlhcﬁc media: Molasses, comn-steep liquor, sulphite waste liquor, whey, yeast
cade zu:]I Jbean neal, peptone and tryptone.

{fﬁct's
o Unit IV

g disruption by physical, chemical and biological methods. Membrane filtration,
Ce

filtration, centrifugation, solvent-solvent extraction, precipitation, lyophilization and spray
“"r.a g production of fermented beverages, alcohol, wine, beer, ethanol.
dry1nE-

Unit V
Microofga“isms' fennem‘fﬂion af"d' r‘_”'co"cry.su'aiegies: citric acid, glutamic acid, Vitamins -
ribofalvin, cyanocobalamlr}. Antlblou.cs: Pcnlcil?in, streptomycin. Enzymes: amylase, protease,
lipase- Vaccines - genetic recombman? vaccmv_fzs. Enzyme immobilization (cross linking,
entrapment, adsorption and covalent bonding) and its applications.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course | Program Outcome

loutmmeP@ " po2 | Ppo3 | Ppo4a | POs | Pos | PO7
" col
~cor |

T co3

R [ [P |2

W[ = o
W[ = [ (W
— [t =
Ca 2 NS VS )
L R
— W =N

cOo4
CO5 2

3=Highly Related; 2 = Medium; 1 = Low
Suggested Readings:

1. Okafor N. and Okeke B.C., Modermn Industrial Microbiology and Biotechnology, 2nd edition.
CRC press, UK. 2017.

2. Crueger W., Crueger A. and Aneja K.R., Biotechnology: A Textbook of Industrial
Microbiology by. 3rd edition. Medtech Publisher, India. 2017.

3.Clark W., Biotechnology: Industrial Microbiology.CBS Publishers, India. 2016.

4. Peppler H.J. and Perlman D.,Microbial technology. Vol I- Microbial processes and Vol II -
Fermentation technology, 2nd edition. Academic Press, USA. 2009.

?- Stanbury P.F.. Whitaker A.and Hall S.J., Principles of Fermentation Technology 2nd edition.
Elsevier Science Ltd, Netherlands. 2006.
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1., Morgan N.L, Rockey 1S, ang Hi
0 wﬂitc;“ by Wiley —Blackw_cll‘ 2001.
| ﬂlmducﬂ i [ndustrial Microbiology ,1st edition, Macmillan

—!,!’atﬂ " AN, and Nikaido H., Microbial Bioteehy

‘ G}af 2 ‘.]51 edition. W.H. Freeman and Company, U
10iVE.

; LE [ndustrial Microbiology by.
a o Ay

glon G, Industrial Microbiology: An

India Limited.199¢.

ology: Fundamentals of Applied
K.1995,

Ist edition. Wiley Eastem Limited, USA. 1991,

0 pdustrial Microbiology Lab (BM1109A)
ps

g for amylase producing microorganisms.

) ::rt:enillg for organic acid producing microorganisms,

1 i;ir:robial producli‘on and cslihmalilon of enzymes: Protease/Lipase
Micrﬂbml Production and estimation of Ethano]

i duction and Estimation of Citric acid.

:‘1 l;ﬁmaliﬂn of streptomycin.

7) Avisitioany educational institute/industry 1o see different parts of an industrial fermenter
. and downstream processing techniques,

T T = =

Course | ) T; Contact | Contact | Total

bt \ Course Title \ L P Hr Hr Credit

|

"BMI110A | Fermentation | 4 1 |3 2 5
| Technology |

| I

Course outcome (CO)

(On completion of the course. students are able to:

COl- Understand the basic of fermentation technology and apply this knowledge to isolate the
mdustrial iImponant microorganism.

(02- Understand the significance of industrial Microorganisms and various media sterilization
technique used in fermentation.

C03- Understand the basic of fermentor system and types of cell reactors.

(04- Understand the basic of fermentor design and its various types.

C05- Understand the scale up study, product recovery and down-stream processing, product
development.

UNIT-I

History and Scope of fermentation technology. Industrial Microorganisms:  Desirable
tharacteristics and selection of industrial Microorganism, Isolation of suitable industrial

Microorgamsms from natural habitat, Culture Collection Centres, Strain improvement and
Maimenance,

\ [ 66 Nod oo
’ q.\{ L//

".k_l-,”u-- \ / i-/”/y g\l}a*?{‘vv/ % ~
! | ( \J\W}\



UNIT-11

. qustrial Microorgamisms: Cell growth, Microbial
/0 i imary metabolis .
ﬁu‘mg) Basic putrition, ]’nl i lism, S‘?w"d“rb’ Metabolism, Regulation of Metabolism.
rm“h' : ,Mcdif‘: Media composition, Media sterilization, Co :
l hl

I . . nlamination, Inoculum .
i.Lnucma‘ S gcreening for fermentation media media,
pomiE

growth kinetics, factors affecting

UNIT-I11

, 1: Batch and continuous : . o
tation systeft , fermentation system, immobilized cell reactor
Fl.l-nl olid state fermentation reactors,
e, §
s\ﬁicn'

UNIT-1V

afor desigh: Basnc_ design of Fermentor, Construction of bioreactors,,
fem™ gperation, Aeration and mixing,
tic

5 Insmlmemalion and control.

Requirements of
Type of Fermentors stirrer tank bubble column and

a'llﬁ
UNIT-V

gale up study: Product recovery, scale up of fermentation, Down-stream processing, Product
Jevdlopment Regulation and safety

JAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course | Program Qutcome

Outcome | PO1 | P02 | P03 | PO4 | PO5S | PO6 | POT

[ A ) A1 Y Y BN ) )

O 2| 2 2 1 1 2 2

m 303 3 2 2 I 1

/coaLL 3 2 3 ! I 2 I
cos | 2] 2 2 1 1 2 2

= Highly Related; 2 = Medium; 1 = Low

Suggested Readings:

I. AnejaK.R et al.: A Text book of Basic and Applied Microbiology, New Age
International Publishers, New Delhi.

2. AnejaK.R and Mehrotra R.S.: Fungal Diversity & Biotechnology, New Age

International Publishers, New Delhi.

Waites M.J. et al.: Industrial Microbiology, Blackwell Science Ltd.

Casida L.E.: Industrial Microbiology, New Age International Publishers, New Delhi.

Prescott and Dunn’s.: Industrial Microbiology, AVI Publishing Co. USA.

Glazer AN and Nikaido, H.: Microbial Biotechnology, W.N. Freeman and Co

o L e e




2

fan 'I'cclmolﬂf:,\' Lab (BMI1114)
atati? ;

i ¢ dcnﬂi"‘alion of oil and grease from industrial waste,
pimation ol’TS. I'SS and TDS from sewage ang industrial effluent.

1 p:-;timmi on of TVS from sewage and industria] effluent

3) pact gﬁﬂlogiCﬂl analysis of potable water MpN
i Sation of chlorine dose of potable water

Pfﬂducﬂon of penicillin in the laboratory.

7 primary screening of amylase produci ng bacteria from soil.

//r::ﬁuc

oo ‘ Cou
cod

Contact | Total |
Hr Credit |

4 2 5

Microbial
Production of ‘
Metabolites \

Course outcome (Co)

|etion of the course, students are able to;
“m_ Understand the basic of nucleic acid production on large seale.

o Understand the microbial production of necessary vitamins through fermentations

[gch'liquc' y . .

3. Understand the microbial production of antibiotics, organism used production process and
ecovery of bacitracin. . . .
.C04' Understand the taxonomical classification of bacterial biofertilizers and their physiology.
CD;-Understandlih_e production of biofertilizers along with culture production, storage, and

ration technique.

s UNIT -1
\licrobial production of nucleosides and nucleotides: i) Introduction ii) Classification of methods
for production of 57 IMP and 5'GMP iii) Production of 5°IMP and 5"GMP by fermentation.

UNIT -1I
Microbial production of Vitamins: 1) Vitamin B12 - Organisms used, production method-
arocess, recovery and assay. 2) Vitamin C - Organisms used, production method, process,
}acmrery and assay.

UNIT -1

Microbial Production of Antibiotics: Organism used, production process and recovery of-
Bacitracin & Chloramphenicol, Production of Bioinsecticides: Introduction, Candidate
Microorganisms, Production, Safety, Effectiveness, Advantages and Disadvantages

UNIT -1V
Bacterial Biofertilizers: Taxonomy, physiology and mass cultivation of Rhizobium, Frankia,
Azospirillum, Azotobacter and Cyanobacteria

UNIT-V
i 68 L >
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” ertilizers: [solation and identifi
L

e fixing ability of different

; cation of differen nitrogen fixing microbes,
0 itrog

strains under controlled and field conditions.

_.‘ .
lmﬂ:ﬂcnl.t:dircd methods, culture production, storage, culture, carrier.
ey 1
"o an , 5 ok T
ﬂ:f“' 011RSI-j oul COMES LEADING TO THE ACHIEVEM ENT OF PROGRAM OUTCOMES:
r'q;\‘ '( ’_.-——"'"_'_'_.____'—__ e ——
o - Program Outcome
. .Eﬂﬂr:jc PO3 PO4 POS P'O6 PO7
0t -
s ; 2 2l 2 o
/’(’ : 2 2 2 !
0" 3 1 o
ot : — L
/O/S‘r_ 1 —— ——I—- —-—2-_1____2_|_ 2 0

i .1 =Medium; 1 = Low
1 Related: 2 "

= H'gh I
rrl'.‘i'll!d RcadinES:

o

Alexander, M. Introduction to Soil Microbiology; Wiley, New York.
' ‘Spcﬂl‘ and Spemt: Nitrogen Fixation

, Ancjact al.' A Text hgok of Basic and Applied Microbiology, New Age International
publishers, New Delhi.

icrobial Pro duction Pf Metabolites Lab (BMI113A)

")) Production pfwmc from grapes in the laboratory,

2) Demonstration of mushroom production (White button mushroom).

3) Jsolation of Azgtob?cler from soil.

1) Isolation of Rhlz_oblm_u from legume root nodules.

) Preparation of biofertilizer from Azotobacter and Rhizobium in the laboratory.
6) Culturing and identification of yeast (Saccharomyces cerevisiae) in the lab.

7) Demenstration of amylolytic activity by a mold/bacterium.

§) Demenstration of proteolytic activity by a mold/bacterium.

m Contact | Contact | Total
code Course Title ‘L P Hr Hr Credit
BMITI4A | Quality 4 1 4 2 5
| Assurance and

Quality Control

of Microbial

Products ’

Course outcome (CO)

On completion of the course, students are able to:




the pasic industrial Rules angd g
_ ‘dcﬁmﬂ of Indian pharmacopoeia,
i WS

A erhe™ | e detection technique of compounds ang apply the know
o i

andards as per [p, BP, USP, PFA and

il : ledge to detect the
ﬁ"ﬂr1 L.’I'Pdcn'l. jndian phannaCUPO{;:Z _
U . and apply the knowledge of quality control tests of pharmaceutical products.
s’ﬁgllnd"" nd and remember the intemational standards as per WHO, ISI, Biosafety and
O dersi?
(t _Lln _ .
) l'dﬂl‘“n' and the biosafety in laboratories and phamaceutica] industries, environmental
VW aders2 v urden tests.
a‘tf'tﬁna and P10 UNIT -]

e
"

les and standards as per IP, BP, USP, PFA, Indjan Pharmacopocia: i) Introduction
ndu*[ﬁ ; uf Phammcopocia iii) Concept of regulatory authorities iy
M et 0

) Types of pharmaceutical
il Cnncs.p\ ) Microbiolagical Q.C
5!

fr UNIT-11

¢ Compounds using Indian Pharmacopocia: A. Detection of Ascorbic acid tablets B.
of C

" ction cvit, BI C. Detection of Antibiotics - penicillin and streptomycin
fion ©
e

UNIT - 111

atrol Tests of Pharmaceutical Products i) Sterility test i) Pyrogen test iii) Toxicity test
e senicity test iv) Mutagenicity test v) Allergy test

UNIT - Iv

- nal Standards as per WHO, ISI, Biosafety and Validation A) Introduction of WHO, ISI
““ﬂ_ B) Concept of validation.-validation of moist heat sterilization in pharmaceuticals
i UNIT-V
sisalety in Laboratories and Pharmaceutical Industries, Environmental Monitoring and
gighurden Tests

pPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM QUTCOMES:
HA

e m——

Course _ Program Outcome

oucome | PO1 | PO2 | PO3 | PO4 | POs | Po6 | PO7

Tt | 2] | 3 2 3 I 1
€02 2 2 2 ! 1 2 2

03 1 3 30 2 3 1 1
o4 | 3 1] 1] 1 I I 2

Lcos [ 2 2 3] 2] 3] 2f 1

3=Highly Related; 2 = Medium; 1 = Low




e N

lcﬁdi“gs:

fd . " .
il el als A Text book of Basic and Applicd Microbiology, New A
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“surl""c and Quality Control of Microbial Products Lab (BMI1 I15A)
ity !
P jemindtio” of pH
ation of Aﬂldll)’

Ll
nin
e of alkalinity

qeminati

)

D ermination of moisture content

4 ermination of Chlorine dosage

i) Examine (he Microbial limit test of tablet/capsule

) Deleﬂl‘i“alion of sterility test of pharmaceutical products.
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Course w , Contact | Contact | Total |

it Course Title L r Hr Hr Credit |

SITICA Industrial 4 1 4 7 '
Management, . >
Government |

| Laws and

L///‘Mations

Course outcome (CO)

(O completion of the course, students are able to:
C0l- Understand the basic principles of management, management meaning and concepl of

uwpreneurShip
002- Understand the concepls of management and process of organization.

£03- Understand the national and international scenario of i i

C ! patent, biopatent, copyright

uret, trademark and geographical Indications. ’ TR
(04- Understand the laws related to industrial regulation, industrial development and industrial
regulation act.

C{JS-I Understand the basic laws related to industrial regulation taxation: Basic concept of

(axation.

UNIT -1

Ente i inci i
mpreneurship - Principles of management, management meaning and importance, Concept of
Enterpreneurship |




UNIT - 1]

muxgc*“"““ 1. Planning meaning and importance ij. Organizing - Mcaning and

0 jon iii. Communication — Meaning

ls{ lanni and process control techniques. iv.
i ower planni > .

o5 DM:\“ cement Man p planning v. Purchase and store management — Concept of

pf‘-

tive statement, ins i 2 -
00 onders, compardti? C g pc‘c“o")a_n‘-j] quality control, storc management. vi.
Pes ion. : mark,ﬂing — Basic Concepts, Costing, Pricing vij.
Y

icing
L'O“c P .(v.qli“g zll'ld pl‘l B
. g COS

ﬂi.gal'lizal

Financial management — Fund

UNIT - 111

and International Scenario:-Patent, Biopatent, Copyright, Trade secret, Trademark,
| Indications, Designs, its basic concepts and laws relating to its infringement -IPR

UNIT -1V
jated 10 industrial regulation: Industrial development and regulation act- Object -

paws 1 of industries -Circumstances when license not required
icensine UNIT -V
ated 10 industrial regulation taxation: Basic concept of taxation - -Principle of taxation -

| }
[aws re 4 indirect tax -Excise, sales MVAT

D jrect an

pPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

_

MA

Program Qutcome

Course¢ =

outcome | POI1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7
—co1 _ 1 2 1 2 1 2 2
—coz_ | 1 2 3 1 1 2 2
’”HE(#)T_#_ 2 3 3 3 ) 1 3
—co4 | 1 1 2 2 1 2 2
—cos | 2 2 2 3 2 2 3
_cos |

3= Highly Related; 2 = Medium; 1 = Low

Industrial management, Government Laws and Regulations Lab (BMI117A)
1. Case study of any local industry (Management, Process and laws applied)

Contact Contact Total

Course code Course Title L | Hr Hr Credit
| BMI118A Biomining 4 1 4 2 5
and
Microbial
Metabolites




omf(CO)
_t.;.uli of the course. students are able to:
l‘ﬂ“p:mlt“ion
Al .
e he basic concepts of Micrah:
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- s Tom minerals and
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0 i - Coneept of enzymo s
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Sk 1c:$“"‘"d the Enzymes - proc uction and applications of oth ns.
(g U d the biosurfactants, definition, ] CT enzymes.

Q% jndersa™ assification, types and ¢

07t heir application in
L \iﬂ‘“"“‘ I
il

Unit |

oSS in mineral recovery, indireet leaching ang 4
0

) : irect leachi it
\fic 4in oxidation of minerals, recovery of copper b caching, microrganisms

Yy dump leaching, uranium leachi

ve ; i R
'““}-nr picrorganisms in the removal of heavy metg)s from aqueous effluents o
it - )

Unit I]
. - 'En H . .
y assification of Enzymes, Production of microbial enzymes (Strain selection and

“‘dw nent, fermentation process and composition of the edium), |
'crﬂhial cnz}qnes-Enzymes for starch processing, '
|

:mdudinn of amylases.

arge scale applications of
use ofgenchcal]y modified Bacillus strain for

Unit IT1

mes for textile designing (Subtilisins, genetic engineering of subtilisins), Enzymes for

cheese making (Chymosin-action, properties and recombinant chymosin. Lipases-properties and
gplications (interesterification of fats and oils).

Unit IV

pzymes — production and applications of other enzymes such as invertase, pectinase, cellulase,
ahucose oxidase, catalase, lactase, polymerase, glucose isomerase etc,

Unit V

Biosurfactants, definition, classification, types and their application in environment, petroleum
meovery and other fields Microbial pigments-source, production and application,
Biotransformation of steroids and antibiotics.

Biomining and Microbial Metabolites Lab (BMI119A)

1) Isolation and Identification of Reserve food material (Glycogen / polyphosphates, PHB)

of B. megaterium and Azotobacter sp.
2) Quantitative estimation of amino acids by Rosen’s method.
3) Quantitative estimation of sugars by Summner’s method.

73 - I 2,
, 4 '/""Q}r‘(ﬂ .
4 X e




4) Demonstration of endogenoys metab
under starvation conditiong

5) Quantitative estimation of proteing by

6) Production of fungal alphy amy| .
by bacterial species and confipy,

7) Purification of fungal alpha-

AS¢ using solig
ation by de

amylase of bacterig)

MAPPING COURSE 0"1‘(7(}1\“‘:
PROGRAM (}l_'l"_[‘_(f[).m ES: _

Suggested Readings:

. Microbial lhou:clm.'l]ug}' by Glazer AN & Nik
Press, 2007
Molecular Biotechnology by Glick BR, Py
2010
Biotechnology: A text Book
Ed.. Sinaver associates, Inc.1990

Encyclopedia of Environmental Microbiolo

l'ulin-I Owry
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and their survival

=State fermentation/ production of protease
termining the achromic point.
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5. Microbial Leology by Alexander. Willey Publication
a | Contact | Contact
Course code Course Title l. P Ir I
BMI2OA | Microbial | 4 ‘ | 4 2
| Products for |
I
| Human 5
Consumption | a
|
Course outcome (CO)
) 74
| rJI * i * .
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aido 11, 2nd Ed., Cambridge University
asternak J) & Patten CL, Ed. IV, ASM Press,
gy by Crueger W, Crucger A, 2nd

iy, 6 Vol. Set, Willey Publication.

Total
Credit

S




plcliﬂﬂ of the course, students are able to:
1 com

o ‘
1 Understand  the basic Antibiotics types, range and production of different types of
cot .
ibiotics: . - . ' ]
anul;i Understanding of immune system and development and production of various kinds of
cO ';ncs_ vitamins and proteins.
vaSc} Understand the Use of microbes in various fermented food products for human
C :
consumption-

04 Understand the use of n"licrohes in the production of alcoholic bevarages.
EO 5 Understand the production of Whiskeys — types and wine

Unit 1

Antibiotic fermentations — production of B lactams (penicillins), semi-synthetic penicillins and
Ccphalosporins, amino-glycosides (streptomycin), macrolids (Erythromycin), quinines.

Unit 11

production of proteins in bacteria and Yeast (Chymosin production) Recombinant and synthetic
yaccines (problems with traditional vaccines, impact of Biotechnology on vaccine development-

gubunit vaccine for Hepatitis B, potential problem of subunit vaccines). Vitamins (B2,
riboflavin A)

Unit 111

Microbes in food industry, fermented foods (breads, sauerkraut, pickles, soysauce, tofu, tempeh,

natto and poi) Dairy products from microbes (cheese, curd, yoghurt), microbes as food - single
cell protein, mushrooms, probiotics.

Unit IV

Alcoholic beverages — brief history of development of industrial process, production of beer

(brewing) — media (raw materials used), process, maturation, carbonation. Types of beer (lager,
pilsner, bock, ale, stout, porter).

Unit V

Whiskeys — types and production, Production of wine —media and raw material used, different
types (sparkling wine, burned wine, cider, wine vinegar), vinegar.

Microbial Products for Human Consumption Lab (BMI121A)

1) Demonstration of antibiotic fermentation through batch fermentation.

2) Demonstration of process of penicillin production through fermentation.

3) Isolation and identification of chymosin producing bacteria.

4) Demonstration of the role of recombinant and synthetic vaccines developed for human’s.




5) To produce fermented food sauerkraut.

) Study of single cell protein and its production process.
7y Production of wine from grapes.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES AND
PROGRAM SPECIFIC OUTCOMES:

e | ProgamOuteome |
POL [PO2 [PO3 [PO4[POS | POG | POT |
lcor | 27 3 21 A
cO2 21 9] > 0 3 i I T:
CO3 3] 3] 2 1 T3 5 I

coa |2l a2 2 2] 2 3

COS5 2 1 3 ] I ] 1

Suggested Readings:

1. Palmer T. (2001) Enzymes Biochemistry, Biotechnology and Clinical Chemistry, 5th Edition,
Howood Publishing Chishester, England.

2. Marangoni A.G. (2003), Enzyme Kinetics-A Modemn Approach.

3. Price N.C. and Stevens L. (1999), Fundamentals of Enzymology 3rd Edition Oxford
University Press, New York.

4. Dixon M. and Webb E.C. (1979), Enzyme, 3rd Edition, Academic Press, New York.

5. Uhlig H (1998), Industrial Enzymes and Their Applications, Jone Wiley, New York.

Contact Contact Total

Course code Course Title L P Hr Hr Credit
BMI122A Environment and | 4 1 |4 2 5
Microorganisms

Course outcome (CO)

On completion of the course, students are able to:

CO1- Understand the scope and importance of environmental microbiology.
CO2- Understand and apply the aecromicrobiology.

CO3- Understand the biogeochemical cycles and microbial transport.

CO4- Understand and apply the microbial interactions.




5 UndC]'ﬁland and apply solid waste management.
co2r

Unit I

duction 10 environmental microbiology, scope and importance. Microorganisms n
]nlr?onmcnl: VITUSCS, bacteria, algae, fungi and protozoa. Terrestrial environment: soil and
Eﬁ'iubsur!‘acc environment, microorganisms in surface soil, shallow and deep subsurface
soil §

7 ironment.

s Unit 11 o
Acmmicrobiolog}’ : ﬂ““fi‘sl’h‘em, _acromicrobiological pathway, microbial survival in air,
cﬂmnmral zmd‘ intramura aurom:_cmblology_ Aquatic and cxireme environments: microbes
present in aquatic environment, environment determinants that govern extreme environments.

Unit 111

Microbiﬂl 1r;;n5110n: ll'acl_ors affecting microbial transport, factors affecting transport of DNA:
B',Ogcochcmlca_l cycling: cz}rbon_ cyclc; Microbial degradation of cellulose, nitrogen cyc]e:
Nitrogen fixation, ammonification, nitrification, denitrification and nitrate, sulfur cycle:
Microbes involved in sulphur cycle;. Phosphorus cycle.

_ _ Unit IV
Microbial interactions: Microbe-microbe interactions: mutualism, synergism, commensalism,
competition, amensalism, parasitism, predation. Microbe-plant interactions: microbes associated

with roots and aerial plant surfaces, Rhizobium symbiosis, Anabaena-Azolla symbiosis,
mycorrhizal associations, actinorhizal associations.

Unit -V

Solid waste management: Sources and types of solid waste, methods of solid waste disposal:
incineration, sanitary landfill, composting.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

_Coursc l Program Qutcome
Outcome | PO1 | PO2 PO3 PO4 PO5 POG6 PO7
' co1 3 2 3 2 3 1 1
cO2 2 ] 2 1 2 2 1
Cco3 3 1 1 2 3 3 2
- Co4 D 3 2 2 2 1 3
| COs5 2 1 3 1 ] ] 1

3 = Highly Related; 2 = Medium; 1 = Low
Suggested readings:

1. Atlas RM and Bartha R.,Microbial Ecology: Fundamentals & Applications. 4"Medition, 2000,
Benjamin/Cummings Science Publishing, USA.

2. Atlas RM . Microbiology: Fundamentals and Applications. 2" Edition, 1989, MacMillan
Publishing Company, New York.

3. Madigan MT, Martinko JM and Parker J.,Brock Biology of Microorganisms. 12"edition,
2009, Pearson/ Benjamin Cummings.




nch JM & Hobbie ]E_.Micrnnrganimm in Actian. ¢ : ,
; .E;;;:;v.l‘)%- Blackwell Scientific [’uhlicnlinl:\({vjhﬁnl Concepts & Application in Microbial
:M:\it’v‘f RM, Pepper 1L and Gerba Cp., Environment

A, al Microbiology. 2%editi ¢
\cadenic Press. ogy. 2"%edition, 2009,

F"\-irﬂl““':“' and Microorganisms I}, (BMUZSA}

5 solation of mi'CTOhCS from soil samples,
%) Jsolation of m!crobcs from waler samples,
3) Jsolation uf_:mcr(_)b_cs from air,
4) Detemnination of dissolved oxy

§) Determination of biological oxygen demang (BOD) of w

) Detenination of chefnicl oxygen demand (COD) o wter o

7 B”mfn:’:ﬂ%‘f;:};ig;}“%ﬁ:?? t?fwater by multiple tube fcnncnlalim; .tcs! (multiple tube test)
(alll resump est, (b) Confirmed coli form, test, and (c) Completed coli form
lesl.

) Isolation of Rhizobium from root nodyle.

9) Demonstration of ammonification,

10) Demonstration of nitrification,

gen (DO) of water samples,

ater samples.

"Course
ours \'j\ : otal
| sl | Course Title Contact | Contact | Tota

| . P Hr Hr Credit
BMI124A | Eco-Restoration and ——«\ - - .
| Development \ 5

Course outcome (CO)

On completion of the course, students are able to:

CO1- Understand the basic concept of land de

gradation and apply the knowledge to degraded
lands conservation.

CO2- Understand the necessity of soil conservation and role of microbes in improvement of soil
fertiliy,
CO3- Understand the basic concept of green environment techniques and apply the knowledge to

production of eco development and environmental friendly products.

CO4- Understand the PGPR bacteria and their role in eco friendly environment and bio-control
of plant pathogen.

COS- Understand the Microbial transformation, accumulation and concentration of metals, metal
leaching, extraction, exploitation of microbes in copper and uranium extraction
Unit -1

Degraded lands: agricultural practices and land degradation, Mining and its impact on soil
quality Conservation of degraded lands, Rehabilitation of mine soils and salt affected soils.




;| Conservation: Biological reclamation lechniques Bio
] .

; ; fertilizers, microrhizae, Verml
fforestation, Organic farming,

so i
oﬂl[‘osl' ing, a
C

Bio remediation.

Unit -111

Appmﬂd‘es for environmental awareness and education, Eco development and environmental
riendly products and technologies. Green environment techniques

Unit -1V

PGPR bacteria: biofertilizers, microbial insecticides and pesticides, bio-control of plant
hogen, Integrated pest management; development of stress tolerant plants, biofuel; mining

paﬂ
metal biotechnology.

and

Unit -V

Microbial transformation, accumulation and concentration of metals, metal leaching, extraction:
exploitation of microbes in copper and uranium extraction, use of bioreactors for bioremediation.

MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course Program Outcome
Outcome | POI1 PO2 PO3 PO4 POS PO6 PO7
CcO1 2 2 1 3 3 3 3
. Cco2 3 3 2 2 2 2 3
Cco3 1 3 1 2 2 2 2]
| Co4 3 2 ] 3 1 1 2
cos | 2 2 2 2 1 2 3

3= Highly Related; 2= Medium; 1 = Low
Suggested Readings:

1. Tyler Miller Jr. G. 1990. Living in the Environment. Wadsworth Publishing Company,
Belmont California.

2. Cunningham. W.P., 1994, Understanding Our Environmental : An Introduction W.C. Brown
Publishers, Oxford.

3. Singh 1.S., 1993, Restoration of degraded lands, Rastogi Publications, Mecrut.

4. Singh J.S., Singh S.P. and Gupta S.R., 2006, Ecology Environment and Resource
Conservation, Anamaya Publishers, New Delhi.

Eco-Restoration and Development Lab (BMI125A)

1) Bacteriological examination of water by multiple tube fermentation test
2) Isolation of Rhizobium from root nodule.

\p " i f{lﬂ\M/
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monstration of ammonification,

onstration of nitrification.

vsis of pesticides residues using TLC

h tion of soil conservation techniques

3) e
4) ‘Dt
.;] f\llﬂl
" Dcmmlsll‘ﬁ

6) Dcmoﬂstrmion of water conservation techniques
Z'}] Dmmnslr‘mi-.m of Biogas plant
Fﬁ;;f o Contact | Contact | Total
code Gourae Title L P Hr Hr Credit
_—176A | Environmental |4 e N S e R
‘ BM! Monitoring 2 5
|

[

Course outcome (CO)
On completion of the course, students are able to:

CO1- Understand the basic concept of environmental monitoring and apply the knowledge to
monitor the different aspect of environment.
cO2- Understand the sampling process for air monitoring and devices used for the air

monitoring.

CO3- Understand the basic concept of water quality monitoring and physical and akabls
characteristics of water.

C04- Understand the biological aspects of environment monitoring and bio indicators used for

environmental monitoring
CO5- Understand the EIA — Aims, objectives and methods and Geographical Information

System Remote sensing and application in environment

Unit -1
Environment monitoring : Concept, aims, measurement and data collection on Meteorological
parameters — solar radiation, temperature Humidity, precipitation, wind direction and speed.
Plume behaviour, wind rose — a brief idea.

Unit -11
Chemical aspect of air quality monitoring : sampling of gaseous and suspended particulate
matter : basic considerations, devices and methods used : absorption, adsorption, condensation,
sedimentation, filtration, Impingement, electrostatic precipitation, centrifugal methods.

Unit -I11
Water quality monitoring : water quality parameters, Physical and chemicals characteristics of
water : Colour. turbidity, odour and taste, total solids, conductivity, pH, acidity, alkalinity,
hardness, Dissolved Oxygen, Biological Oxygen Demand and Chemical Oxygen demand

Unit -1V
Biological aspects of Environment Monitoring: Bio indicators of environmental monitoring
Microbiological quality of water Bio indicators of water quality Vegetation monitoring — a brief

N |
/ r’iA\‘ 4
7L =V

i e ( S‘ a,&m*"

idea.
80




_ Unit —y
Aims. objectives and methods E1p case studieg

, . river valle i 3 - MOWCT
,eraphical Information Systen, Remote sensin P uops and thewmikl

ots Gel £ and application in environment

plﬂ

\pPING COURSE OUTCOMES LEADING T T ACHIEVE
M/ B ; -

P —— . MENT OF PROGRAM OUTCOMES:
f"f—d—__-r;_ I' B0 Pr(} !rn;lrd_ P = =
[ Cours¢ — — 2 1 %________I:l!c_o[p_q o
\ gutcome | POL | wes T oy PO4 | ros | ros | po7
g T Y Y Y iy ) e L8
Ir/__(liqz—— 1= 3 1 - ! i 2 | ) _2_ _'3' '.] - >
[ co 51 2 -2 w— ) 3 :
Iv-"_'_ (()‘5_ | : SPR— 3 o _?:_ B 2 — -‘-‘— — _..2__ ___:’__
fﬁ;ghl\ Related: 2= Medium; 1 =145, —— ———21 2| = 2]

Suggested Readings:

1. Khopkar. SM. 1993 : Environmental p
Rao M.N. and H.V.N. Rao, 1980 -
New Delhi

1 Wild A, 1993 - Soils and the Environime
4 Tyler Miller 1. G. 1990, Living

ollution Analysis, Wiley Eastern Limited New York
Air Pollution. Tata MecGraw Hill Publishing Co. Lid.,

T

Nt Cambridge University Press, Cambridge.

M the Environment. Wadsworth P

1 ublishing Company,
Belmont Cabiiomaa.

5. Botkin, D.B and Keller E.A | 1082, Environmental Stadics © The ci

wth as a living plant,
Charles E. Memll. Publishing Co. 1London.

Environmental Monitoring Lab (BM1127A)

1. Determinmation of dissolved oxveen (DO) of water samples,

2. Determination of biological oxveen demand (BOD) of water samples.
3. Determunation of chemical oxveen demand (C¢ D) of water samples.
4. Determination of Conductiv ity 1n dnnking water sample

5. Determunation of turbadity 1n drinking water sample

6. To determine the concentration of iron in water sample by spectrophotometric method
7. Evaluation of Disinfectant — Phenol co-cfficient test
T = | £ ,. |
Course | Contact | Contact | Total |
- | | " . |
code Course Title I P | Hr [ Hr Credit |
. : ) { : '
BMIG4K A Waste B 1 | 4 2 5
Management _ |
|
- Course outcome (C'0))
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I'\ / g1 1}" U e . ’
{ f = - ¥ -~ Y.~ |
L i 4 A JE P 7 Z /
A 3/ oV L’ < XX ‘};(/*\\' E-“\{/
W fer o A i
; \ B\
L] - Y I al =
) J



y

(n completion of the course, students are able to:

¢01- Understand the municipal solid waste, its sources and types of solid waste- com
15 determinants apply the knpwlcdge for sampling methods of solid waste. ‘
¢02- Understand the collection and transfer of solid waste.

C03- Understand the basic concept of processing techniques and recovery of enerey from solid
wasle.

C04- Undcrlsland the various techniques used for di sposal of solid waste including incineration
and land filling.

C05- Understand the basic of biomedical waste and chemical waste and their harmful effect o
human.

O31T0n and

Unit-1

Municipal solid waste Definition - Sources and types of solid waste- composition and its

determinants of Solid waste-factors influencing generation-quantity assessment of solid wastes-
methods of sampling and characterization.

Unit =11

Collection and Transfer Collection: Collection of Solid waste — collection services — collection
system, equipments — time and frequency of collection ~ labour requirement — factors affecting
collection — analysis of collection system — collection routes — preparation of master schedules.

Unit-III

Processing Techniques and Recovery of Energy Processing techniques — purposes mechanical
volume reduction — necessary equipments — chemical volume reduction — incinerators —
mechanical size reduction selection of equipments — components separation — methods — drying
and dewatening.

Unit - IV

Disposal of Solid Wastes Refuse disposal — various methods — incinerations — principle features
of an incinerator — site selection and plant layout of an incinerator - sanitary landfill- methods of
operation — advantages and disadvantages of sanitary land fill - site selection — reactions accruing
in completed landfills- gas and leachate movement and control — equipments necessary.

Unit V

Biomedical and chemical wastes Biomedical wastes — Types — Management and handling —
control of biomedical wastes Chemical wastes — Sources — Domestic and Industrial -Inorganic
pollutants — Environmental effects — Need for control — Treatment and disposal techniques —
Physical, chemical and biological processes — Health and environmental effects

1AW .




M \'PING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:
L4

Program Outcome ]
POl | PO2 | PO3 | PO4 & PO5S | PO6 @ PO7
2| 1]
1 2|

" Course
Qutcome
oo |3
c02 2

| |
c0o3 2
2
3]

1
2
2
CO4 2
"~ C05 :
3= Highly Related; 2= Medium; 1 = Low

3 ] 2]
I 1] 1]
2 2 ]
I 1 1]
1 2 2

2
2 3]
1

Suggested Reading:

o George Techobanoglous et al,"Integrated Solid Waste Management” McGraw - Hill,
1993. Techobanoglous Thiesen Ellasen; Solid Waste Engineering Principles and
Management, McGraw - Hill 1997.

+ R.E.Landrefh and P.A Rebers,” Municipal Solid Wastes-Problems & Solutions™.Lewis,
1997.

« Manual on Municipal | Solid waste Management, CPHEEO, Ministry of Urban
Development, Govt. Of. India, New Delhi, 2000.

* Blide A.D.& Sundaresan, B.B,Solid Waste Management in Developing Countries™.
INSDOC, 1993,

s Ecology Science and Practice; Claude Fourie, Christian Ferra, Paul Medori, Tean
Devaux, Oxford and IBH Publishing Co (Pvt) LTD, special Indian edition.

« Principles of Ecology- P.S.Verma, V.K Agarwal.8.Chand & Company (Pvt) LTD | 989

Waste Management Lab (BMI10494)

Determination of pH of MSW

Determination of nutrient value (NPK)

Lab scale study on vermin-composting

Lab scale study of aerobic and anaerobic digesting of solid wasles.
Vermi compesiting of organic wastes,

Demonstration of Effluent treatment plant.

Demonstration of medical waste collection method.

Course Contact | Contact | Total
code Course Title L r Hr Hr Credit

BMII128A | Environmental |4 | | 4 2 5
Legislation and
Policy

e \L ~ Qo



Course outcome (CO)

On completion of the course, students arc able to:

cOl- Understand the chal definitions of environmental pollution, natural resource,

piodi versity, forest, sustainable development.

02- Understand the legal act related to environmental law (British India and Independent
India). .

03- Understand the Indian act relevant to Forest, Wildlife, Water, Air and Motor Vehicle.

c04- Understand the National Green Tribunal act, scheme and labeling of environment friendly
roducts and Ecomarks.

€05- Understand the International laws and policy and Case studies in India Stockholm
Conference and role of central and state pollution control boards.
UNIT 1

National Green Tribunal. Legal definitions (environmental pollution, natural resource,
biodiversity, forest, sustainable development); Article 48A (The protection and improvement of
environment and safeguarding of forests and wildlife); Article 51 A (Fundamental duties).

UNIT II

British India: Indian Penal Code 1860,Forest Act 1865, Fisheries Act 1897; Independent India:

Van Mahotsava 1950, National Forest Policy 1952, Orissa River pollution and prevention Act
1953.

UNIT 111

Legislative Instruments The Indian Forest Act 1927; The Wildlife (Protection) Act 1972; The
Water (Prevention and Control of Pollution) Act 1974; The Forests (Conservation) Act 1980;

The Air (Prevention and Control of Pollution) Act 1981; The Environment (Protection) Act
1986; Motor Vehicle Act 1988.

UNIT IV

The Public Liability Insurance Act 1991; Noise Pollution (Regulation and Control) Rules 2000;
The Biological Diversity Act 2002; The Schedule Tribes and other Traditional Dwellers
(Recognition of Forests Rights) Act 2006; The National Green Tribunal Act 2010; scheme and
labeling of environment friendly products, Ecomarks.

UNIT V

International laws and policy and Case studies in India Stockholm Conference 1972; United
Nations Conference on Environment and Development 1992; Rio de Janeiro (Rio Declaration,
Agenda 21); Convention on Biological Diversity, Montreal Protocol 1987; Kyoto Protocol 1997:

Copenhagen and Paris summits. 19 Role of Ministry of Environment, Forests & Climate; role of
central and state pollution control boards.
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. MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES:

Course Progr
Outcome | POl pma‘g ar:()(:)amTon;:cos PO6 | PO7 ji
__cot Ll o] o] 3 0 3| 3|
Co2 1 1] o] ? ) 2 3]
| Co3 2 0 I 3 1 3 2 |
| _Cod 1 o] o 3 | 2| 3
CO5 2 I 0 2 0 2 3]

3= Highly Related; 2= Medium: ] = Low

. Suggested Readings:
I. Divan, 8. & Rosencranz, A. 2001. Environmental Law and Policy in India. Oxford
University Press.
2. Venkat, A. 2011. Environmental Law and Policy. PHI Learning Private Ltd. Reference
Books:
3. Abraham, C.M. 1999. Environmental Jurisprudence in India. Kluwer Law International.
4.

Agarwal, V.K. 2005. Environmental Laws in India: Challenges for Enforcement. Bulletin
of the National Institute of Ecology 15: 227-238.

5. Divan, S. & Rosencranz, A. 2002. Environmental Law and Policy in India: Cases,
Materials and Statues (2nd edition). Oxford University Press.

6. Gupta, K.R. 2006. Environmental Legislation in India. Atlantic Publishers and
Distributors.

7. Leelakrishnan, P. 2008. Environmental Law in India (3rd edition). LexisNexis India.
Naseem, M. 2011. Environmental Law in India Mohammad. Kluwer Law Intemational

Environmental Legislation and Policy Lab (BMI129A)

1. A case study of any environmental issue relevant to India.

Contact Contact Total i
Course code | Course Title | L P Hr Hr Credit ‘

BMI130A Microbial 4 11 4 2 5 |

Ecology J‘

Course outcome (CO)
. On completion of the course, students are able to:

CO 1 Understand the basic concepts within the field of micrabial ecology and environmental
. microbiology.




02 Understand and Interpret the various ceological
micrabes. . |

03 Analyze and design experimental appro
04 Understand functional ubiquity and dive
o5 Apply the arguments that reseg

and evolutionary principles (that impact

aches used in the field of microbial ccalogy.
rsity observed among different microbes.
irehers in microbial ccology make based on evidence.

Unit 1

Origin of life: A brief history of the physical origin of the Farth, Chemical and Cellular

evolution; Microbial Diversification: Consequences for Earth's Biosphere; Endosymbiotic origin
of eukaryotes.

Unit 2

Microbial Ecology vs. Macroccology, Basic coneept

. of Ecosystem and Biosphere, Concept of
habitat and niche, Concept of population grow

th and community dynamics in microbe, Basic
concept of food chain-food web and energy flow.

Unit 3

Physiological ecology of microorganisms: Adaptation to environmental condition, Abiolic

growth limiting factors-Leibig’s law of minimum, Shelford law of tolerance. Microbial
community succession-biofilm communities.

Unit 4

Quantitative Ecology: Microbial diversity, OTU, Diversity indices (Shannon, Shimpson), Alpha
and beta diversity, Richness and evenness, Samples and samplings, Concept of culturability,
Significance of Biogeochemical cycles-Carbon, Nitrogen, Phosphorous, Sulphur.

Unit §

Development of microbial communities: r and k strategies. Determination of total and viable

microbial number, Molecular analysis of function and diversity of microbial community,
Metagenomics and microbiomics

Microbial Ecology Lab (BMI131A)

1) Types of media - differential, selective, synthelic.

2) Isolation and enumeration of microbes from soil sample by serial dilution agar plating
method or by viable plate count method,

3) Direct microscopic count,

4) To abtain axenic culture of micrabes by streak, spread, pour plate methods.

5) Techniques for preservation of microbial cultures.

6) To preserve microbes by freeze drying (Iyophilization).

7) Carhohydrate estimation by Anthrone method.

§) Protein estimation by Lowry’s, Bradford and
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9) To plot bacterial growth curve by spectrophotometer,

MAPNNG COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF PROGRAM OUTCOMES :

Course Program Outcome |
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Suggested readings:

1. Environmental Microbiology and Biotechnology by Singh and Dwivedi. New Age Int.
Sci. Publication.

2. Environmental Microbiology by Riana.
3. Microbiology by Prescott, Harley and Klein. TMH Publication.
4. Brock Biology of Microorganisms. Prentice Hall Publication.
5. General Microbiology by Stanier. MacMillan Education Ltd.
6. Environmental Microbiology: Principles and Applications. Patrick K. Jjemba.
7. Encyclopedia of Environmental Micrabiology, 6 Vol. Set. Willey Publication.
8. Microbial Ecology by Alexander. Willey Publication
| Contact | Contact | Total
‘ Course code | Course Title | L P Hr Hr Credit
"BMII32A | Agro- 4 1 4 2 5 ]
Environment |
Microbiology .

Course outcome (CO)
On completion of the course, students are able to:

CO1 Understand the basic concepts of Ethanol fermentation, agro and forest-feedstocks to
fermentable sugars, sugars to cthanol,
CO2 Understand the altemative ethanol producing organism-Zymomonas mobilis.
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03 Understand the single cell protein, mycoprotein, rDNA technology and its application in
&gﬁcuhurc. ‘ _ .
co4 Understand the functional of degradation of lignocellulosic waste and biocomposting

1161!10d5' . . .
ICO 5 Understand the biodegradation and biotransformation of Xenobiotics compounds.

Unit

Ethanol fermentation, agro and forest-fecdstocks to fermentable sugars, sugars to ethanol (yeasls,
qubstrate range, substrate utilization), Ethanol tolerance, flocculation and cell recycle, stillages.

Unit 1

Altemative ethanol producing organism-Zymomonas mobilis (Carbohydrate utilization, ED
pathway used by the organism, its tolerance to ethanol); Cl ostridial fermentations.

Unit 111

Single cell protein, mycoprotein, rDNA technology and its application in Agriculture,

Environment and healthcare, GMO’s and GEM's- Role of Agrobacterium, Ti Plasmid,
transgenic crops, issues related to transgenic organisms,

Unit IV

Degradation of lignocellulosic waste, Biocomposting-different methods, conditions, different

types of compost, conditions for production of compost, Leaching of metal from ores-
Bioleaching, organisms involved and their usage.

Unit V

Biodegradation and biotransformation of Xenobiotics including pesticides, chlorinated and
nitrated aromatic compounds, phenolic compounds, polycyclic aromatic compounds.

Agro-Environment microbiology Lab (BM1133A)

1) Identification of Fungal Contaminants in Plant Tissue
2) Identification of Disease Causing Fungal Pathogen of Fruit Plants

3) Identification of Pathogens Causing MD-2 Pineapple Fruit Rot

4) Microbial Analysis of Food Items

5) Bacteriological Examination of Water by Multiple Tube Fermentation Test
6) Microbiological Examination of Milk

7) Analyze the bacterial colonies in rotten fruil.
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WATHING COURSE OUTCOMES LEADING TO THE ACHIEYEMENT OF PROGRAM OUTCOMES:
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Suggested Readings:

1. Waste Water Microbiology by Garbiel, Bitton. Wiley Publication.

2. Biopesticides: A Biotechnical Approach by S R Joshi. New Age Publication.

3. Microbial Ecology by Atlas and Bartha.

4. Soil Organic Matter and Biological Activity. Martinus Nigholf W Junk Publisher.
5. Introduction to Environmental Microbiology by Michel Wiley Liss Publication.
6. Advances in Microbial Ecology. K C Marcell, Plenum Press.

Open elective-l Human Microbial Disease Management (BMI134A)
Course learning outcomes: By the conclusion of this course, the students

CO1. Understanding of practical aspects diagnosis of common human infections.

CO?2. Uunderstanding of preventive measures for human infections by the use of antibiotics and
vaccines.

Unit 1
Human Diseases:Infectious and non-infectious diseases, microbial and nonmicrobial diseases,
Deficiency diseases, occupational diseases, Incubation period, mortality rate, nosocomial
infections Sign and Symptoms of common diseases.

Unit IT

Microbial diseases: Respiratorymicrobialdiseases,gastrointestinalmicrobialdiseases Nervou s

system diseases, skin diseases, eye discases, urinary tract diseases, Sexually transmitted diseases:

Types, route of infection, clinical systems and general prevention methods, study of recent \,_/
&
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-« of human diseases (SARS/ Swine flwl:hol

predhs " i
outt - Types and prevention,
ML
pormt

a) - causes, spread and control, Mosquitc

Unit 111

Therapeutics of Microbial diseases:Treatment using antibiotics: beta lactam antibiotics

Pcniﬂﬂi“' cephalosporins), quinolones, polypeptides and aminoglycosides. Judicious use of
tibiotics, importance of completing antibiotic regimen. Concept of DOTS, emergence of
antibiotic resistance, current issues of MDR/XDR microbial strains.

Unit IV

Treatment using antiviral agents: Amantadine, Acyclovir, Azidothymidine. Concept of HAART.
vaccines: Importance, types, vaccines available against microbial diseases. vaccination schedule
(compulsory and preventive) in the Indian context.

Unit V

Prevention of Microbial Diseases: General preventive measures, Importance of personal hygiene.

environmental sanitation and methods to prevent the spread of infectious agents transmitted by
direct contact, food, water and insect vectors.

Reference Books

1. Ananthanarayan R and Paniker CKJ. Textbook of Microbiology. 7th Edition. University Press
Publication. (2005).

2. Brooks GF, Carroll KC, Butel JS and Morse SA. Jawetz, Melnick and Adelberg’s Medical
Microbiology. 24th edition. McGraw Hill Publication. (2007).

3. Goering R, Dockrell H, Zuckerman M and Wakelin D. Mims Medical microbiology. 4th
edition. Elsevier. (2007).

4, Drexler M:; What You Need to Know About Infectious Disease.National Academies Press
(US); 2010.

Open elective-II Microbial Products (BMI135A)
Course leaming outcomes: By the conclusion of this course, the students

COI. Understanding of practical aspeets of production of biofertilizers.

CO2. Understanding of practical aspects of the production of biopesticides/bioinsecticides.




Unit 1

account of the mi ; :
microbes used as biofertlizers for various crop plants and

(heir ﬁd\_{al?lages over chemical fertilizers, Symbiotic N2 fixers: Rhizobium - Isolafi
characteristics, types, inoculum production and fie] ‘ - e

Jation, characteristics, Alder, Casurina plants, no

i[,fcnilizcrs:(}cncral

d application, legume/pulses plants Frankia -
o n-leguminous crop symbiosis

- y N Unit 11
Cyapoh?clcﬂcﬂ as bio-fertilizers- Isolation, characterization, mass multiplication, Role in rice
cultivation, Crop response, field application. Non - Symbiotic Nitrogen Fixers.Free living

irillum, A isolati i
A E}lu » Azotobacter free isolation, characteristics, mass inoculums, production and field
application

Unit IIT
) il . T} "
Phosphate Solubilizers :Phosphate solubilizing microbes - Isolation, characterization, mass

inoculum production, field application. PGPR - Isolation and Characterization; mass production
and application.

Unit IV
Mycorrhizal Bio-fertilizers: Importance of mycorrizal inoculum, types of mycorrhizae and

associated plants, Mass inoculum production of VAM, field applications of Ectomycorrhizae and
VAM,

Unit V
Bioinsecticides :General account of microbes used as bioinsecticides and their advantages over
synthetic pesticides, Bacillus thuringiensis, production, Field applications, Viruses — cultivation
and field applications.

Suggested Reading:

1. Atlas RM and Bartha R.Microbial Ecology: Fundamentals & Applications. 4'Medition,2000,
Benjamin/Cummings Science Publishing, USA.
2. Atlas RM. Microbiology: Fundamentals and Applications. 27 Edition, 1989, MacMillan

Publishing Company, New York.
3. Madigan MT, Martinko JM and Parker J.,Brock Biology of Microorganisms. 12"edition,

2009, Pearson/ Benjamin Cummings.
4. Lynch JM & Hobbie JE. Microorganisms in Action: Concepts & Application in Microbial

FEcology,1988, Blackwell Scientific Publication, UK.
S. Maier RM, Pepper IL and Gerba CP., Environmental Microbiology. 2™edition,2009,

Academic Press.
6. EugeneL. Madsen. Environmental Microbiology: From Genomes to Biogeochemistry. 1

Edition, Wiley Black wellPublishing. (2008).
7. Agrios, G.N. Plant pathology. Harcourt Asia Pvl. Lid. (2000). r/
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0 p:lccliw-lll Biosafety and IPR (BM1136A)

ope Course outcome (CO)

,y completion of the course, students are able to:
(8]

(o1 Amalyze and understand the working in a microbiology laboratory taki

N cafan
ng ail saicly

JICASUES, handing of live bacteria, disposal of infectious waste, care of the equipment requiring
safety audit

co- Understand the knowledge of basic concepts related to IPR

c03-Understand and apply knowledge of patent filing, and some well-known well-publicized
case studies related to IPR

(04 -Understand and apply grant of patent and patenting authorities
COS-Understand the agreements and Treaties

Unit ]
Biosafety: Introduction; biosafety issues in biotechnology; Biclogical Safety Cabinets &;hcxr
types: Primary Containment for Biohazards; Biosafety Levels of Specific Microorganisms
AERB/RSD/RES guidelines for using radioisotopes in laboratories and precautions.

Unit 11

Biosafety Guidelines: Biosafety guidelines and regulalions(.\'mionai and International):
GMOs/LMOs- Concems and Challenges; Role of Institutional Biosafety Committees ( IBSC).
RCGM, GEAC cte. for GMO applications in food and agriculture; Environmental release of

GMOs; Risk Analysis; Risk Assessment; Risk management and communication; Overview of
International Agreements - Cartagena Protocol.

Unit 111

IntroductiontolntellectualProperty:Patents, Types, Trademarks,Copyright & Related Rights,
Industrial Design and Rights, Traditional Knowledge, Geographical Indications- importance of
IPR — patentable and non patentables — patenting life — legal protection of biotechnological
inventions — World Intellectual Property Rights Organization (WIPO)

Unit IV

Grant of Patent and Patenting Authoritics: Types of patent applications: Ordinary, PCT,
Conventional, Divisional and Patent of Addition; An introduction to Patent Filing Procedures;

Patent licensing and agreement: Patent infringement- meaning, scope, litigation, case studies,
Rights and Duties of patent owner.
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Unit vV

cements and Trcalie;: GATT, TRIPS Agreements:
;’—'recmmﬂ; WIPO Treaties; Budapes! Treaty on interna

croorganisms; UPOV & Brene conventions; Patent C
':d 1970 & recent amendments,

Role of Madrid Agreement; Hague
tional recognition of the deposit of
o-operation Treaty (PCT); Indian Patent

sl.ggestcd Readings

1. Private Power, Public Law: The Globa
SellCambridge University Press, 2000

2. Essentials of Intellectual Property: Law, Economics, and StrategyBy Alexander .
Poltorak; Paul J. Lerner Wiley, 2011 (2nd edition )

3. MK Sateesh .Bioethics and Biosafety . Kindle Edition

4. Diane O. Fleming, Debra L. HuntBiological Safety: Principles and Practices, 4th Edition.
ASM 2006

Shomini Parashar, Deepa Goel, IPR, Biosafety and Bioethics Pearson India 2013

lization of Intellectual Property RightsBy Susan K.
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